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PEEFAC^E. 

A DESIRE having been expressed in many quarters for a book 
dealing with silk yarns and the" machinery and processes neces- 
sary to convert the fine fibre of the silkworm into* a wejfvable 
thr^^d, the author arranged with the proprietors of the vfell- 
^nown journal, the Textile Manufacturer, t» publish in that 
monthly a series of articles dealing with th(‘Se subjects. 

These articles revised, and further illustrakid, form the con- 
tents of this book, and it is hoped that this work will be a. handy 
reference volume, and of great assistance to maiiufacturei’S of 
textile fibres who qgay desire to use silk in their fabrics in^some 
of its miyiy forms ; and to teachers and students who ^ish to 
have a knowledge of the Queen of Textile Fibres. 

The author has endeavoured to concisely descJiribe the prirb-' 
ciplfis of Silk Throwing and Waste Silk Spinning, as exernpli^ed 
in th(? machinery employed in these tv/o industries, most of the 
illustrations bedng made in section, or diagrammatically, ^to 
facilitate their comprehension by a student igimrant ofjbhe trades 
concerned ; and machinery calculations ftave be(;n j^urposelj 
^ept out in*order not to divert attention from the main principle 
of each process. • 

The author, who has personally had many years’ Aporience 
in th« silk trade, takes this opportunity of thanking his many 
friends, machinists, managers of works, foremen, *ahd work^fmn 
who have given, in their respective capacities, invaluable ^assist- 
ance in tht? preparation of this bqpk. 


December, 1920 . 


n. R. 
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(JLOSSAKY. 


linrc.-ix-Thc united brins or strands spun i)y the silkworm. 

Iloolyhoard . — Two thin hoards o{ wood hinged together like a hook in which 
to remove a stiip of silk from filling engine, eomh, and to hold the 
atrip ot silk whilst undergoing the dressing operation. 

— A certain numhei of heads or hanks of raw silk hound togctln'r hy 
hands m the form of an ohlong hook. Twelve brooks make a hale ^ of 
raw silk, 

Bnn. — The two strands emitted hy the worm when spinning its eocoon. 
('orr/er.“ Small rollers acting as suj)]iorts to rovings between hack and 
front rollers of drawing macliiuory, roving frames, and spinning frames. 
(7io/».s'. — The qualities or names under whieh raw and waste sdk is sold. 
CiJner The waste made during the cleansing of wound nett silk 

from foul pieces and “ gouty ” places. 

(-fwoou.— The silken (lovermg of the pupic, A double cocoon indicates that 
two worms liaNO sjmu side hy side whilst a piereol cocoon moans that 
tb(' moth nas emerged or “ pierced ” the cocoon. 
iVcgaminimj . — Tlie operations of freeing, wholly or m pait, the silk thread 
froiii its covering of soriem or gum. 

Bcmcrmq . — The dividing of reeled nett silk into counts or sizes, 
*I>ischargi'ng . — The operations necessary to boil silk waste and silk yarn 
/lYC /.roll! gun?, 

f)ra/f.-wr'J’he drawing out of one or more ends of sliver or rosing into a 
thinner end. 

Drafts. — The name given to dressed silk, the term “first draft’’ denoting 
tlie longest length of fibre possible to obtain out of any given quality of 
waste, the second draft heiug the second longest length of fibre, and 
so on. The lengths are usually denoted as follows ; — 

f.ong drafth Shorts, 

hnglisli I , ^ rtrafts. 2iiii drafts, linf ilrafts. 4th tlraftH. .Mli drafts. >')th \rafts. 7th drafts, 
method /,j 

boreign I jj <• Lst drafts. 2nd di afts 3nl ilrafts. 4th draftia. 

method / 

Drawing. — 'Fhe pr«*paration of dre-sed silk pr<‘vious to spinning — that is, 
all. the processes after dressing, carding, eomhing, up to the spinning 
frame. 

Dressing. — ¥li(; separation of the different lengths of fibre. 

Fibroin.— The pure silk thr’^ad spun hy the worm. 



GLOSSARl. 


XV 


Gonty . — A tliread having on it thick, jough places. 
firaitw . — The egg of the silk moth. 

Guilt . — The hard gum-likc covering of the,silk thread (fibroin). It is also 
caljpd “ scricin ” and “ hast 
Uank.—A bkcin of thread of a fixed 1 ngth. 

Long sjrun. — A term used to indicate that the yarn spun from silk waste is 
spun from silk drafts which have not’heeu “ cut ” ^fter dressing, and 
in (lontradistinction to short spun, which used to imply that the 
dressed silk was cut into short lengths prior to (yarding, drawing, and 
spinning, hut is now often applied to waste srtk yarn of shorV fibres 
wliicli has been carded. 

Nett ,si//i.— Sometimes sjielt “ neat sibv ”. A term used in contradistinction 
to “ spun silk,” really being a name applied to all silks produced by 
the silk throwster. 

No-throu'. — A thread composi'd of filaments of raw silk wound together 
witli a very small amoLint of twist. 

A'oi/.^-'J’he short silk which has been separated from the loijg fibres in tlm 
dressing operations, and also the short silk eombed on* ^of the noi# 
from the dressing frame; the n<dl from tlie last-named maehiue being 
called *' long noil,” and the noil from the comb the “exhaust noil 
OiqniKine , — Nett silk used as warp. 

■ « ^ A I 

Tiatch ^ — The distatu'c between hack and front rollers in any drawing or 

spimiiug, machine. • ^ ^ 

Itaie .s?//..~The thread prodived by cocoon rciier and sold in form of 
skeins, each thread composed of a iiiimber of filaments. 

Rawij thread. - A thread .slutwing rtiiii places, hi raw silk this is caused 
, by had reeling, in spun silk by uneven drawing, or ilcio^much drjfft in 
the spinning^ 

Sch(ip)K >. — hefers to a spun yarn which has been spun from waste which 
has lint hern fully discharged or degummLd. 

' Sch<i}i2ung.-^T\\e fermentation of si'k waste^at low temperatures to si^rften 
the gum or bast (sericin) on the silk fibre. , 

(Scroop.— Tli^ rustling .sound given out by silk yadlia and fabrics, ^uid wdiicli 
is caused by such yarns or materials having been jiassed througli an 
acid hath. ^ 

Sericin. — The ” soluble by water ” jiortioii of the fibre spun the silk- 
w<«'m. See Gum, * 

Short spinning . — The processes necessary to spin yam made from fibres of 
dressed silk which have been cut tiito short Ien|;ths. The term is 
applied a^so to yarn spun from short Higos of silk, which, preparatory 
to spinning, J^a\o been carded and drawn on >>)tary or ♦oiler drawing 
frames. 

Singles. — llaw silk wliich lias received a slight twist in the spinning frame, 
if the yarn is required for weft purposes, wml a, hard twist if required 
for warp purposes. 

Sliver. — The ribbon-like siJk, delivered by any drawing frame, without any 
twist in it. * 
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very few eiierg[etic firms who have proved themselves 
capable of competing against all comers in the open* 
market. 

Of late years some cotton and worsted manufacturers 
have turned their attention to silk, and instead of looking 
to Macclesfield Und Spitalfields as the centres of the J3ritish 
silk weaving industry, we now turn to Bradford and 
district., or to Glasgow, whilst Manchester and the neigh- 
bouring East Lancashire towns get through a fair amount 
of spun silk for shirtings, zephyrs, striped goods, etc. ; 
and although there probably never were fewer who 
could strictly call themselves “silk manufacturers,” it ih 
bjvely there never were more users of silk, even in the 
nalmy dayjt of the trade. This m^w life tends to bring 
the trade" into line with other textile industrii's, and as 
cotton and,, worsted manufacturers find there are no great 
’ tliculties in the manipulation of silk, the number is 
likely to < increase rather than diminish. 

Of tne two branches, spinning and throwing, tlie former, 
as applied to the treatment and ])reparation of so-called 
waste silk, is by far the more important in this country : 
for whil6 tlie latter has been a declining trade since tlie 
“ eighties,” there i.s to>day in hlngland waste silk machinery 
capable of turning out more spun silk yarn than ever 
before ; so in the gloomy picture of the decline of the silk 
trade it is pleasant toabeable to record one branch which has 
even managed to hold its own. Throwing, as om^ of the 
•three distinct sections into which the English silk industry 
is divided, —namely, throwing, .spinning, and manufactur- 
ing, — seems to lie the branch in which we, as a nation, have 
failed all together to keep pace with continental throwsters. 
Tmprbvemg^nts in ^machinery can be traced to- Ainericaii 
and continental soiwces, but tliey have not been generally 
adopted by English throwsters. 

There is a^ large /ibid op^n for our manufacturers, if 
they could ^aiid {vould cater better for the home market. 
At one tiii\e sijk was looked upon as a luxury, but now, 
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owing principall)' to the*fact that a ujie has been found for 
waste silk which formerly was of little commercial value, 
its use as an .article of adornment Is practically universal. 
When it is borne in mind that for every 1 lb. of raw silk 
produced tliere is about I/, lb. of unreelable silk remaining, 
ancl which, prior to the invention of silk spkining, was 
almost valueless, it will be at once recognised that there 
was a groat possibility before an industry whrch w(fuld be 
able to use up this vast accumulation of waste. Hitherto 
no work has been written show'ing the whole •history of 
the silk from worm to thread, and only very brief and 
erroneous references can be found on the spinning of silk 
waste. A great deal of the machinery used is (common to 
other spinning industries, and where that is the case 
it Las not been deemed necessary to go into any * great 
detail. On the other hand, some processes are peculiar to 
silk, and Uiese have been fully described. In no cas4‘ has 
it been thought advisable to enter into any machinery 
calculations, such as the method of finding’ the draft 
wdicels, change wheels, etc., all of which calculations ^an 
gor from machinists, and have been published in man./ 
text-books. 



CHAPTEK 1. 

THE SILKWOEM— ECJG-HATCHING. 

The silkivorvL — Almost every country seems to have 
some kind of silk-producing insect, but we generally turn 
to China, Japan, Italy, and Southern France as the 
only countries where the silkworm — which is the chief 
producer of industrial silk — can be successfully reared. 
This is a mistake, for in our own country, without the aid 
of artificial means, silkworms have been reared from the 
egg, ' Splendid specimens of moths have been obtained, 
and experts who have studied the subject, and who have 
for years cultivated the silkworm, are of opinion that (juite 
as good silk can be produced here as in any other country. 
The reason why this is not an English industry is that 
labour is too expensive as compared with native labour 
in China andv Japan and 'that of the peasants in France 
and Italy. It has. however, been proved beyond a doubt 
that the silkworm can be reared here just as prolifically .as 
on the Continent, and there are worms in England to-day 
which have been bred from stock introduced very many 
years •>ago, and still the moths show no signs of degenerat- 
ing nor does the silk appear to have become any worse. 
The eggs, or “graine,” of the silk moth vary in size, 
accoirfing to the family to which they belong, ‘but generally 
speaking they aKe about the size of a pin head, and so 
hard that a person might stand on them without breaking 
them. If stored in a cold place the eggs can be kept for 
aljuost any lengt^i of time, but if put in a fairly warm 
room the eggs can be hatched pretty (|uicky,‘ although it 
is always »vell not to force them too much. C.are should 

U) 
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• • 

be taken that the worms«do not appeay before the mulberry 
is in leaf, or whatever food it may be intended to feed 
them on is qujte ready. • * 

After hatching, the worm begins at once to feed, and is 
most voracious, doing nothing but eat for from three to 
five weeks, when it is full grown, having in the meantime 
cast its skin no less than three or four times. 

Spinnlncf cocoon. — Fig. 1 shows the worm Commencing 



to spin its cocoon, which it starts when full grown\ The 
thread, Vliich is secreted in two glands near the head, 
comes from the worm’s underlip in two strands, or brins, 
which unite^andare then termed “have.” Some ^ecics 
attach themselves to the twig of ,a ti^e* (as will be seen 
from the illilstration) before ^commencing to spin, whilst 
other kinds secrete themselves between two or three leaves, 
and then envelop themselves in a cocoo»of silk. * • 
When thfe cocoon stage is reached, tlfe worrfl is in wfiat 
is called the pupa, or chrysalides state, and thus^it rep^p-ins 
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through the winter. , At the appimch of the warm eather 
it gives out a kind of moisture to soften the silk at one 
end of the coeoon, then begins eating or pushing its way 
out, and soon what appeared months before an ugly-looking 
caterpillar bursts forth a winged creation — a beautiful 
moth, as great a ^transformation as man can imagine. Tt 
is only when the moth is required for breeding purposes 
or prererviifg as a specimen that it is allowed to pierce the 
cocoon, as immediately the silk is thus broken it is unreel- 
able, and the pierced cocoons are only fit for waste-spinning 
purposes. 

Serlcin — Fibroin . — As the fluid thread is produced by 
the silkworm it is coated with a kind of varnish known as 
“ gum ” or “ sericin,” which becomes hard in a few days 
after the worm has completed its cocoon. This gum will 
dissolve in water, but the thread or “ fibroin ” itself is in- 
soluble in water, although the chemical com})osilion of 
each is very similar, as will be seen from the following 
analysis. The percentages afe only given approximah'ly : — 

< Filu'oiii. Scucui. 


40 per cent. . 

. Car bon . 

42^ ]M,n' cent 

oi „ . . 

. Hydrogen 

b 


. Nitrogen 

. Ibi „ 

. . 

. Oxygen. 

. dr> , , 


It is^also interesting to compaixi the composition of the 
worm itself with that of the mulberry leaf : — 

Dried Worms. Leaves. 

484K)rcoTit. . . . Crirboii . . . 44 i)ei ooiit 

7 ,, ... Ilydroircn . . li 

10 ,, ... Nitrogen. . . d ,, 

2(i ., . . . Oxygen . . do ,, 

iT ,, ' . .. . Minenil matter .1*2 ,, 

Varieties of math . — There are hundreds' of different 
varieties of silk moths, family Bovihycidce^ but the best 
kn^w^fi and Tiuost profilic is the genus Bornhyx, which 
includes Jfonihifje^mori, the typical Chinese silk moth, 
whip;h produces tlie best silks of China, Italy, and France. 
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In Fig? ‘2 is shown the»woini or laiivte A, the cocoon B, 
the male moth F, and the 
female moth I), of the 
Bomhyx mori. As will 
})e seen from these, the co- 
coon is very small — about 
the size of a pigeon’s egg 
— ^hut it is very compact. 

All cocoons produced hy 
the Bomhyx are reolahle, 
and are termed closed co- . 
coons — i.p. the thn'ad 
covers the ends of the 
cocoon without any ap- 
parent break, whereas 
some species produce an 
open cocoon — ie. co- 
co(jn with what appeal’s 

an opening in die outer * * 

covering of silk at the Eio. 2. — Dombyx mon, larv.'p, (iogooii, 
end, flom which th(' moth * 

would emerge. Some, hut not all, of the so-called opened* 
cocoons are reelahle. * . 

The (lompcsition of the Bomhyx nj^ori silk is^ as fol- 
lows : — * * 



\\'ater . 

Fatty and resinous 

Mineral 

Guiij* . 

Fibroin. 



The food this particular worm is the lea||of thc#white 
ntulherry tree {Morus aJha), and the fcav of frosts in the 
early spring on the Continei-^j is not so much on account 
of the damage it^will do to the worms as the fear lest it 
will nip the budding mulb(‘rry trees, ^nd* so cfelay ^he 
foliage that'tlm eggs may be hatched Ifefore tTiere is food 
for the young worms. The frost scare ig, often madoiuse 
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of in the earl}^ part of sprin" by speculators enrlca^^ouring 
to run up prices of raw silks. They give out, that owing 
to frost tlie mulberry w?il be delayed, and the .young worms, 
liaving no food, will die, and hence there will be a scarcity 
of silk. The mulberry is a rare tree in this country, and 
lettuce and dandelion have been found good substitutes on 
which to f(^ed the worm, but there is nothing to e(]ual the 
natural food of the silkworm. 

The next best-known group of silkworms is the tussah 
(tasar, tus^ar, tussore), of which the Antherva mylUta is 
the pi'incipal. Fig. shows the cocoon at A, the male 
moth at n, and the female at C. (Figs. ‘2, 8, 4 , and 5 arc 
reduced to half the actual linear size of the insect, (dc.) 

The Mylitta spins a much larger cocoon, and is in every 
respect a larger w^orni than the Boviby.v. It thrives in 
India and (diina, and although there is a considerable 
diffeiruiee in the texture of the China tussah and the Indian 
variety, the latter having a coarser fibn;, l>oth silks are the 
product of the same wa)rm. For waste-spinning purposes 
the,('hina tussah is preferred on account of its finer thread, 
but throwsters hold to the Indian as ])eing cleaner and 
firmer. Although the Mylitta is really the only variety of 
the .1 /id .family which* produces real tussah, there are 
a score w'hich produce similai silk, all b(‘l( 3 nging to the 
same g»3nus of iiisecd. Whilst the Bomhy.r yiori produces 
the finest silk, the fibres measuring from ,,.^,7 to in., 
diameter, th(^ Antherra mylitta produces the coarsest silk, 
which’ varies in diameter from ,,',,7, to in. diameter. 

[Vhv colour of tlie Bovibyj- mori silk varies from pure 
white to creams, and yellows to rich orange ; but after 
boiling or discharging, the darkest shade will come out 
cream ; whereas the tufisah which varies from light creaiii 
to dark red-brown, will not give up its colour so easily, 
and it is only by the help of peroxides, or, otherwise chemi- 
cal^y treating 'it, that light shades can be obtained. Com- 
paratively speaking, very little of the so-calle(J tussah waste 
which comfcs to this market is really tussah ; at least, it is 
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• • 

not tlte product of tin* M/jlitta, l)yt of the many wild 
varieties which abound in (’hina and India. A ^^reat pro- 
ducer of whai is called the Indian tiwsali is the species known 



Fid, ‘X— AntJu'i e<t ihiflittn, v.oroon, moth. 


a 

as Assajjhoi iho Anther ea family, kno’v/n hy the native, s as 
Mufja. The^ntherea royli, which is bred in die Himalayas 
at a great elevation, produces one pf the fj»est Indian tu«^sahs.' 




10 SILK THU()\VIN(i AN]) WASTF^SHJv Sl'INNINlL 

Iloul)tloss the (iiffei-cpco in textuse between the Indian 
and China tnssah, tlie product of the Mi/lifla, is due partly 



I ^Innui, iuai, larvic, cocoon, /.loih. 


to climatic influences and partly to the difforene'e in food. 
The l<;af of the oak is 'the host-known food for this class of 
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wona, *1)111 there are a sicore of dil’i'erent varieties of leaves 
on which the worm tlirives. Another jnreniis belonging to- 
the Anthcrcn family, and one whkdi'is valued very much 
in Japan, is the Yuma mul. Fig. 4 shows the worm A, 
the cocooTi Tl, the male moth f and the female moth D. 
It is an oak-feeding variety, and spins a qivility of silk 
which is much appreciated on account of its sti’ength, but 
the colour is not so good as that of the silk of the Bomhyx 
}iiori, the cocoon having a greenish appearance. The 
Yama uiai can be reared very well in England ^ and Jilt of 
to an expert jn the first year of introduction 
to this country, forty-nine were hatched; the worms 
reared, spun their cocoons, forty-nine ])erfeet specimens of 
moths emerged, and their progeny still exist. 

The PemujiiH another variety of the J /// Ac /vvf' group 
which can easily be reared in this country. It produces a 
good silk, very similar to the Mori. It is an oak-f<^eding 
worm and is indigenous to North China, where of late 
years much attention has beefn paid to the retiring of this 
vari(4y for cominerce. 

()f*the Citernia family the AttacuK Cf/uthia is sbowh 
in I’ig. .5 — the worm at A, the cocoon at P>, tin; male moth 
at (', and the female moth at p. It also is^a valuable silk 
producer, anj:l thrives in North Cliina and Japair, feeding 
on the Arlanthus (/lanclulofiu, which Is very siinihy.' to our 
ash. It produces a long greyish cocoon. ^ IJie Ririni is 
the Cffnthin introduced into India, where it feeds on the 
castor-oil plant and produces the silk known as Jleivgals. 

WlhT (CO rim . — As reference has occasionally been 
made to wild silkworms, it is well to here state that the 
description ^applies to those varieties w'hich are h^xtehed 
(Aut in the open without any atteihpt being made to 
cultivate thSm or keep them under cover, except perhaps 
in a very primitive way. Many of the cocoons of the 
wild worms are probably collected and^tlic^* pupfi killed to 
prevent tire moth developing, and si^h coctions wdll be 
reeled; but naturally the silk is not so good as, that the*" 







THl-: SILK V^ORM— EGU-nATCHIN G. 1 

are exported to Europe as “pierc^^d cocoons,” suitable 
only for waste-spinning purposes. Pierced cocoons are 
far more preferable to the silk waste spinner than perfect 
cocoons with the lifeless chrysalis inside, as in the latter 
case it is a troublesome proct'ss to separate the wormy 
matter from the silk, to say nothing of the extra weight of 
useless matter purchased. There' are many wild varieties- 
of silkworms in China and Japan. 

On the other hand, the Bomhyx viorl and other valuable 
producers of silk are most carefully and elaborately tended,, 
either by the peasantry of the various countries in their own 
homes, or by large producers in establishments erected for 
the purpose, and employing numbers of attendants. The silk 
industry of the East is divided into two sections — namely, 
(1) the rearing of the worms and (2) the reeling of the 
cocoons. To give some idea of the amount of tending which 
must be necessary Jn rearing the domesticated worms it is 
calculated that the worms hatched from 1 oz. of “ grainc 
eat during the thirty-one d^ys which elapse from the day' 
the eggs are hatched to the day when they commence 
spinning something like 1590 lb. of leaves. After the 
worms in the rearing establishments have completed 
spinning, the cocoons are cart'fully examijKid and sorhid ; 
the most perfect are set aside for breeding pin’i^dscs, and 
the remainder are baked or steamed' in order toalestroy 
the life of the pupie. The average^prodliction of 1 oz. 
of eggs is from 87 to 88 lb. of cocoons — that is, of course, 
unpierced cocoons — which includes the weight of the 
pupa' or chrysalis, f’he cocoons set aside for reeling arc 
next sorted into grades — good, bad, and indillerent. 

The rawosilk trade of the world has expande;J very 
considerably during the last twenty years, particularly in 
Japan. THis country has . recognised the value and 
importance of sericulture and has specially catered for the 
American market. The following difigratns Tllusti^^tes 
the position of the silk trade at the end of yci^r 1917. 

Tn diagram Eig. b the columns A ll, represent Japanese’’ 
exports of raw silk : — 
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A = 15,‘2.‘i0,0()() 11). in, year 1888. 

V> = :U), 000, 000 II). in year 101 K 

C represents proportio*) of English iinport.s. of raw silk 
1,004,540 lb. in year 1018, 

The other columns show proportionately tlic United States 
imj)orts of raw sjjk, being r),:t29,(‘»4C) lb. in year IKHS and 
increasing to 01,840,107 lb. in year 1018. 



I he diagram, I'lg. 7, represents the world’s eonsTanption 
of raw silk, excluding that of ('hiiia and Japan which is 
unknown : — 

• < 

ATcjiresKuits English consumption. 

1> ,, America’s ,, r 

U ,, AVorfd’s 

'Column .E> indicates the commanding pos'ition attained by 
America in year lOU wlien world’s consumption amounted 
* to 40,475,‘2*)0 lb. 

Since 1011 Amfjrica has used still more silk 



('HAPTEJi IT. 

COCOUN JiEKI^lNa AND ^)ITALITIES OF SII.K. 

Cocoon rccUiuj. — Jioolin^^ is a very simple l)ut tedious 
p.rocess, and, on account of tlio silk fibre ])«ings<fvery fine, it 
takes a long time to reel 1 lb. of silk. One authority has 
staled that it takes from iiOOO to silkw<.)i'ins to p*rodnce 
I lb. of silk 'riiere is no very (daborate or (ixpensive 
machinery I’oquired. Eig S. r(*presenis a reeling machine, 



•whose parts are as follows :--A, the basininto which the 
*coc(»ons B are placed; (■, a small circular plate through 
W'hich the cocoon ends are passed to gatla^r them iut(j one 
end, whi^h is conveyed over the small whe(‘l ]), then under 
the small wheel E, to the j)oint V, where the tlumd is 
twisted round itself to weld th{‘ cocoon ends together ^cfoj-e 
it,passes on to the swift (I. 

The watcpin the basin is kept at a uniform temperature 
by means of steam Into this water a number of cocoons 
are placed, and fl)e operator whisks tlw^m iibouf with a 
•small stick or bunch of twigs until tho»natural gum w’ith 
which the fibil' is covered softens, arufso allows *the tlnead 

/-I .r\ • 
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to adhere to the sti^ck, when outer coatin^^rof the 
cocoon, being coarse and uneven, is stripped off and put 
aside as waste, for the cpinner of waste silk yarns. After 
tliis coating has been removed the reeler finds the end 
of the true or reelable thread, when four, five, or more of 
such ends q,re take.n up and passed through the guide C to 
make one thread. The number of ends amalgamated varies 
according to the quality of the silk and the size or count 
required. Only the middle portion of a cocoon is reeled ; 
the outer coating first spun by the worm is too coarse and 
uneven, the inner portion or last part spun by the worm 
is too fine, and hardly strong enough to bear even 
the weight of the cocoon. This unevenness in thread, 
varying from coarse to fine according as the silk is n' »* 
the outside or near the inside of the cocoon, makes 
iK'cessary that great care be exercised by the reeler in 
running the differtnit threads together to maintain the 
resulting thread of uniform size; and, as on this uni- 
formity the value of the 'raw silk greiitly depimds, it 
will be seen that some skill and judgment is essential to 
a good reeler, it being necessary at times to vary the 
number of filaments. 

T safjec reel . — In Cliina silks there arc' three different 
reelings' — namely, tsatlee reel, re-reeled tsatlees, and 
filature reels. The tsatlee reel is the commonest and oldest 
form in which the China silks come over from the East, 
but is fast falling out of favour, re-reels and filatures taking 
its place'. The reeling machine is a very primitive affair, 
and, generally speaking, not much care is taken by the 
reelers to see that the number of filaments running 
together to make one thread is kept the same. Sometimes 
there may be ten or eleven running together to start with, 
but as the cocoons fall off or the ends break they are not 
replaced immediately. Jii fact, judging from the silk at 
times, it would rvppear that they are sometimes let run 
down until there are only about two running together. 
Then the correct nuhiber of cocoons or threads arc pieced 
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up and Jibe reeling restarted; and so*t}ie process goes on, 
Ihe thread naturally varying in thickness according to the 
number of filaments or cocoons kept^u[)» (In the tsatlee reel 
there is no attempt to make the hanks or skeins one even 
continuous thread, or uniform in length, and many times 
where the pieenngs of liroken ends liave been made there 
are faulty places which were better leitt undone. I’he 
tsatlee reels come ovei’ to biurope in the form “ b^)oks,” 
twelve of which make up a bale of from 100 to 101 lb. 
These books are made up of twelve “ mosses,” which arc 
again divisible into “ slij)s.” The length and size of these 
slips vary according to the quality of the silk. The books- 
are bound together by bands of raw silk, which are generally 
ve»'v c-oarse and unsuitable for throwing. I’he ends of the 
Ks ar(‘ covered by a kind of flossy silk, called “4»aps,’^ 
to keep them clean. These silk caps ar(‘ used for waSte- 
spinning purposes.) 

The diflitu’ent (jua+ities of tsatl(;es are divided into grades 
from Mo. to 5], hut there, is no general cl^issifi cation , 
under these grades, ditferent*shippers styling them accord^ 
ing to th(‘ir own r(‘-cognised standard. The diflei^jnt* 
qualities are known under a “ cho]) ” ’mark. Of the, 
best-known (jualities the following might lu* taken as 
standards for the grades : , 


No. I . N<). 1. FSlack Lion. i /Nt).*!. AliiumcJ Elowoi*. 

,, U . ,, 2. lUack Lion, I Gold Kilijj. • 

,, o . / ,, d. DIhcIv Lion. |No. r»,* Ifluc fMflnnix L.infutjg. 

• ( 1. iiutiHlo. I M. Mjindnrin Duck. 

„ :n . ,,:D. lilackLion. j Is.S.S. Dollar. 

I ,, 4. Black Lion I • 

,, 4 • I’n -• Butlalo. ' A Irecn Peacock Seeling. 

I Rod Elei)hant.. Nii. 2. Almond Flo\voi\Sv 

/No. d. Bed Fagoda. | ,, d/ Trijdo Pagoda.s. 

” 1 ,, d. Bulialo. (mar- (diocy Kiliiis. 

.. / Bluel^lofjhant. kcl- llamboo JS'*) 2. • 

' ' (Bird ITongling. able). Mandarin Duck M.M 

I YelloM' Elopliaiit. Kinfong Gold PbcaN.ant. 

” ‘ (No. d. Mountain. • kNo. 2. Beautiful Woman. 

- I" Green Elephant. 

No. 4. M<(uutain. 

V cs ) Jjiou Kiril/e. 

,, 5.^ /No. d. Mountain. . . x 

(good; (Double*Silver Elephant. Train Ckop. 

o • . 


► , rX. Tiiinmpo Do?r. 
’V^‘ lied Stork.* 



IH STLK THROWING AND WASTJ': SILK SPINNINC.. 


the haiiie implies, tliesc arc the ^tsatlecs 
re-re(ilod the native's into smaller hanks, each of which 
is made up scjparatejy. In this process of re-reeling some 
of the foul threads and bad piecings are takeii out, and the 
thread is subjected to a cleaning process. Th(‘ hanks arc 
sorted, and the fine siziis run together, as also the coarse 
sizes, and *this i^? tlie reason re-reels are so much more 
uniform in ^iz(' than ordinary tsatl(‘(‘s. hkich skein Ixang 
tied up separately and the hanks being so much straighter, 
makes them less expensive working for the throwster, and 
rloes not need thi; same amount of soap that tsatlees do to 
make them wind easilyj Like tsatlees, re-reels are also 
divided into grades, and are shipped under a chop mark. 
These are— 

, *' Kxtua. 

iludalo hxtra. 

Pcj^asuK Extra. 

Hi/ick Iloi-Ho Extra. 

' No. J . 

Hu Halo A. 

i'e^aHUH No. 1. 

Hlack KoikoNo..!. 

Fan (Hi op Exini. 

(lold Phuaiiant No. I. 

41 

No. 2 Hkj^t., 

Huffalo H. 

IVgasus No. 2. 

Black IIorHc No. 2. 

ChryHantheiiiuin No. I. 

(lold Flying Drai^ou No. 2. 

Gold PheaKaut No. 2. 

Fan chop No. 1. 

Nd. o Hkst. 

Pej^aHUH No. 3. 

Hlack Horse No. 3. 

(Hiryssinthcinuin No. 2, 

C 

StcarH filatures,. — These are the finest and most expen- 
sive silks^ produced-. Only good silk is reeled thus, and 


I Fail Chop. Nil. 2. 

i Gold Plic.asam No. 3. 

' No. ‘I Hkst. 

IVj^aHiis No. 4. * 

, Black Horse No. 4. 
i, (’hry.santheaiuni No. 3. 

M VHKKT No. 1 . 
i Flag ('hop No. 1. 

: ('ahiiage No. I. 

I Gold PcoTiy Flowin' No. 1. 

I 

Mai?kkt,No. 2. 

, Flag Chop No. 2. 

I Gold Peony Flf^wcr No. 2. 
i (\ahhage No. 2. 

I Small Butfalo No. I. 

I Market No. 3. 

Flag (Ihop. No. 3. 

! Gold Peony No. 3. 
i Gubhaire No 3. 

: Small Buftalo No. 2. 

! Market No. 4. 

«■ i Cabbage No. 4. 

I Small Buffalo No. 3. 
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(filatures are more even and refiable for size than eitlier re- 

• § 

reels or tsatlees. Formerly all silks*used to be reeled in 
the cottages ])y the peasant and his fj-mily, and the water 
in which the* cocoons were steeped preparatory to reeling 
was kept hot by a lire underneath the basin. Fy this 
means of obtaining heat it is impossible to keep the water 
at a uniform temperature, and the rt'sulf consetpiently W’as 
uncertain, and ])ad reeling and tangled hanks, wtu’e rather 
the rule than the exception) To overcome this dilliculty, 
and with tlu‘ general improvement of the industry and 
greater demand for silks from Europe, maefiines were 
adopted and the water hoati^d by steam as per Fig. cS, and 
so kept at one temperature. These machines are gathered 
into factories called “ steam filatures,” and the cocoons, 
wliich have (Mther been spun by worms bred (tu the 
premises or brought from up country by the peasahlry, 
are reeled under skilled supervision, (in these “ steam 
filatures ’igre'at cam is taktui to keep the thread unifonn in 
size or count and length of skein, the reeler lacing atten- ^ 
five to replace mcoons which have broken down, and so 
to keitjp th(‘. number of filaments comprising tlie tlii^ai^ 
always the same.) 

(hioi* Marks. — (-hina lilatun^s are also divided into 
grades according to chop, the liest known lieing — , 


Soyliiii Gold Anchor Extra. 
Df,st No. 1. 

Soyliui^Silvor Anchor No. 1. 
Keocheong No. 1. 

No. 1. 

Soy lull Ued*Anchor No. 2. 
•Keocheong No. 2. 

Gold Dragon No. 1. 
Soyching Gold Eagle No. 1. 

Rk.st No.*2. 

Sans Pareil No. 2. 

Double (xold J^ragon No. 2. 


T.suiicheong Gold Doubl* .Vnehor 
No. I. ^ * 

Excelsior No. 2. 

Gold (dolio No. 2. 


No. o liEST. 

Double Anchor No. 2. 

Excelsior No. 2. 

San.s Pareil No. 

Gold Globe No. 

Double Dragon and Flag No. 2. 
,No. 

Double .Vuchor No. o. 
Doublo^Dragon and Flag No. 3. i 
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Another class of €hina taw si'lk, much in request for 
silk scwini^s and otlfer purposes tor which coarse threads 
can ])e used to advantage, are Hangchows and Kahings, 
which arc reeled very similar to the tsatlee, being made up 
in hooks of 0/12 mosses. The diameter of the reel is, 
however, generally larger than the ordinary tsatlee, and 
in consequence, needs larger swufts in winding. Of the 


Railing's the best-known c] 

WHITE KAlllNdS. 
Extra. 

Tnuky Yuen Kinling. 

Ching Yung Kiiiling. 

No. 1 Rest. 

Tsuky Yuen Eongling. 

(,'hiug Yung Fungling. 

Lily Flower (Extra). 

No. J. 

Gi.ld Lily Flower No. 1. 
Tsuky Y uon Sueling. 

N(k 2. 

No. 2 Golil Lily Flower. 

No. 

No o Gold Lily Flower. 

No. 4. ' 

No. 4 Gold Lily Flower. 


GREEN K.VIIINGS. 

Extra. 

Cicada No. 1. 

No 1 Best. 

Mandarin I>uck Hvtra. 

No. J. 

M. Mandarin Duck. 

No. 2 Be.st. 

' White Swan No. 2. 

( Ireen Stork Extra. 

Gold Eagle Extra. 

No. 2. 

M. M. Mandarin Duck. 
Green Stork No. 1. 

No d Bj^st. 

M. M. y\. Mandarin Duck. 
No 4. 

Green Stork No. 4. 


Of tlie Hangchows the best-known qualities are shipped 
under the following chop marks : — 


Exira. 

Bcs<^' No. 1 Lily Flow^er. 
Be.st No. 1 l*agt>da. 

No. 1. 

No. J Lil}*^ Flower. 

No. 1 Fagod.'i. 

No. 1 Blue *1/1011. 

No. 1 Blu(* Horse. 


No. 2. 

No. 2 Lily Flower. 

N\>. 2 P'agoda. 

No. 2 Blue Lion^. 

N<.. 2 Blue Horse. 

Haxoc.iow Tavsaams. 

Double Horse No. 1. 
Double Horse No. 2. 
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The dilierent chops, naiued previously under the heads 

of Tsatlees, Ke-rcels, Filatures, Kahiiigs, and Haiif^chows, 
arc all silks shipp(‘d from Shanj^hai^aifd are the silks uni- 
versally known as “Chinas.’' 

k’rom Canton there arc also different cjualities of raw 
silk shipped, and in contradistinction to those shipped from 
Shan^diai they are known as “Cantons.” Chinas and 
Cantons are two distinct (jualities of raw silk.* The* most 
strikinj:^ difference, noticeable, even to the uninitiated, are 
— first, the colour; second, the texture or feel of the silk. 
Chinas, ^fencrally sp(;akin^, are a ^^ood white colour (al- 
thou^di there are a few varieties yellow, hut which are 
comparatively little known), even in the lower grades. 
Cantons, c)n the other hand, an* a greenish brown, and 
vary V(*ry considerably. China silk is a firm, coillpact 
thread ; Canton silk is not so firm, and works “ fluffy ”'in 
thi'owing. These two defects are more noticeahle ^\;hen 
the silk has Ix'cn discharged of its natural gum, for no 
amount of ])oiling — ie. degumming— will give Wie Canton 
the same white bottom as the China. Like Chinas, Can- 
tons arc' shipped in the tsatlee, re-reel, and filature reels, ^ 
but as tsatlees they arc best known as No. 1, No. 2, No. 
3, and No. 4 Cantons, although they have different chop 
marks ; hut nqt so mucli importance is placed upon thesis 
chops as is the case with Chinas, ^flle same reniarks 
apply to the Tanton filatures and Canton re-n^els, which 
are likewise divided into grades — extra I’s, 2’s, 3’s, and 4’s. 
The falling off in tlie production and export of t^i^itlce 
Cantons ‘is more })ronounced than with China tsatlees. 
The shipments go less every year, more silk being filature- 
reeled and re-j eeled for America and the Continent. 

raw silk . — Practically all Japans are filatures or 
re-reels, and the hulk of tlie silk shipped to this country 
is shipped as filatures, Amei’ica and the Continent taking 
a fair (juantity of r5-reels as well. The re-ree^ froiii Japan 
are very fair for cleanliness, and fairly even ^in thread. 
The different filatures have their resifective ch9p mar^ks, 
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some of which are very well known, such as the “ K«amiesha 
stags” and the “ lliojiokan,” hut, generally speaking, they 
are bought and sold bp grade. For all practical purposes, 
the following represents the different qualities shipped : — 
Extra : No. 1 ; Nos. 1, 1^ ; No. 1 J ; Nos. 1 J , 2 ; and No. 2 ; 
but in buying “ to arrive,” the throwster or manufacturer 
generally stipulates the shipper, or shipper’s mark, as one 
niarkrof Nrts. 1, may only be equal to another shipper’s 
No. li or 1^, 2. Tn the case of buying on the spot from 
samples, .the shipper s mark is not so important, as the 
silk will show for itself, except that certain shippers are 
well known to be careful in their selections and inspection. 
Japan silk is a good, clean silk, strong and fine fibre. The 
colour is greyish white, but not so white as Chinas. J apans 
arc ,iffade up in books, but these contain separate hanks. 
The number of Ixioks in a bale varies. Each book weiglm 
frorp 4 lb. 4 oz. to 4 lb. 12 oz., and a bale scales from 140 
to 150 lb. The great shipping centre for Japan is Yoko- 
hama. 

Bemjal raw silk, — Coming w’est, there are the well-known 
Bengal silks, which are all filatures or re-reels. They arc 
quite a distinct variety from the China, Canton, or Japan 
silks. The colour is a bright yellow, except some little 
which is a greenish white, and is not so appreciated as 
the yellow. Bengals are not made up in books like tlie 
other Far-Eastern raws, but are packed in 'bales with the 
different heads loose, each bale weighing about 140 to 
150 l.b Of Bengals there are three crops in the year, and 
these crops are known as bunds, and the three bunds arc 
named March bund, July bund, and November bund. Of 
these the last named is the best quality, and is usually the 
most sought after. The November bund sdk arrives, in 
this country about April or May, the March bund in 
September, the July in January. The silks are reeled from 
10/14 td 45/5,0 doniers — i.e. from 23,100 yards to the ounce, 
to 6500 yards to the ounce, but the bulk are 16/20, 20/25 and 
26/30 deniers — the latter, say 9180 yards per ounce, being 
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a favourite size in this country.* Tho*best-kiiown qualities 
are the Solcil (a special re-reel quality ifnd much appreciated 
oil the Continent), Surdahs, Hose Filatiires, Cooldahs (also 
lietter known on the (’continent), 'Goiiateas, Bant^ettys, 
Eant^aiiiattys, Budderpores, and Chandpoj-es. Calcutta is 
the trroat shippin^^ centre for “ Ben^^als.” 

Eioojycan .s^/Z'.sr. — These are, with tho*hest Japans, the 
finest and most (expensive silks used coinnK'rcii^lIy, and can 
be had as line as S/10 deniers. which is e(|ual to ?'n,00() 
yards to the ounce. The district in which the worms are 
reared and the silk reeled p^ives th(‘ name to the silk, and 
some of the best-known njualities are th(^ Cevennes, 
I^iedmont, Frioul, Briance, and Messine. All these silks 
are filature-reeled, but the diameter of th(^ swift used 
varies. 'I^he usual colour is yellow naturally, but tljtere is 
some t^reyish white, which is well liked. A bale of Frtmch 
01 ’ Italian raw contains 100 kilos. - 220 lb. about. These 
raws arc •divided mto grades: Extra classical, classical, 
sublime, and common. 

(Comparatively speaking, very little European raw silk 
comes to this country except for using in the sing4es.^ 
Very few throwsters buy it, as they cannot throw it to 
compete in price with the warp and weft made on the' 
Continent, and which can come to us free df duty. The 
cost of labour is so much cheaper the/© than in England, 
and their machinery is so much better adapted for thVowing 
•these fine silks than ours, that the continental throwsters 
can deliv(T thrown silk in England from (id. to 9d. per 
pound oJieaper than an English throwster, granted that 
the latter can buy the raw silk as chea]) as the former. 
Some of the large filatures also have their own throwing 
mills, so thus again tends to diminish the cost o^" pro- 
duction. On the other hand, America is a large buyer of 
French and Italian raw silks, but not of their throwns. 
Fortunately for trfic American throwster, the raw. silk goes 
into the country duty free, but on warp aiil weft there 
is a very heavy duty to pay-over ;K1 per cent, ad valorem, ■ 
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])nj)pi()}i,e.~Knoth(S.r claSfe of raw silk of whicl] mention 
may l)e made is tht Doppiono, which is j^enerally of a 
li^dii yellowish (toloijr. This raw silk is coarse and uneven, 
and IS reeled from doAlde cocoons — i.r. in the case where 
the worms have spun their cocoons side by side and so 
joined them that it is necessary to reel them to^edher, the 
(nid of neither cotoon heinj^^ free without the other. The 
pi'oduction ^is comparatively small, and its unevenness 
makes* it unsuitable'Tor j^^cKid class work ; hence its use is 
conlined to the manufacturing^ of tlu' clieapest materials 
and heav^sewin^^ threads. 

SfJJt crops. —Mention has lieen made under the; heading 
of “ ]](‘ngal Silks ” of three crops per annum. More than 
one crop in a season is usual in several districts in tlie 
various silk -producing countries, for the ri'ason that in the 
early spi'ing, with some s])ecu;s, the ova is }iatch<‘d out, 
worms fully develojied, cocoons spun, moths emerg(;d, 
and th(;y in their turn have deposited ova which v\ hatched 
out (piickly ; and the whoh* devidopnient from ova to 
moth and reproduction occupies such a short lime that 
fj'ovi two to {iv(; cr()])s of cocoons are rean'd in one season. 

Hhlpplmj raw s/V/os. — To comliat against Ilie vvidl-knowm 
cunning practised in the Chinaman’s reiding and packing, 
the JMirop(‘av. and American slnppers at Shanghai and 
Canton ari' compelled to have a fully (pialified inspector, 
with arsistants, to examine very carefully ('very book of 
raw silk ladore packing into bales and shipping. As far, 
as is possible, without damaging the silk, the books ari' 
opened to see if there has b('en any inferior silk surreptiti- 
ously packed inside, which is often tlu; case. Sometimes 
the outside mosses are i-eally first-class silk, and look 
exce('(hng1y well, being good colour, liright,*' and fiiu' in 
size; but the inside layers have been most cleverly made 
up of coarser, darker, and inferior silk. There have been 
cases on record wluu’e other material bes^ide silk lias been 
found inside„ the books to give weight to them, liut it is 
only fair to say that there arc some reliable Chinese dealers 
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whose silk can generally 1 h‘ taken to he what it is repre- 
sented to he, tliough of late years in Cltina all chops seem 
to have more or less deteriorated, and («i this account the 
old recognised ditfei’ences between standard chops such as 
gold kilins, yellow and blue elc[)hants, can no longer he 
taken as a working basis of relative values and pi'ices. 

After the r(K^cipt and {)assing of the silk, it is packed 
first in a fine cotton cloth commonly 4u’med a “ sliirt/’ 
whi(‘h is roped round with a kind of grass rope of native 
manufacture. The silk in the shirt is afterwards packed 
in a series of layiTs of coarse malting and jiajier, the 
outside wrapper marked witfi tlu* shipjier’s mark and 
‘Consecutive numbers. On arrival of the silk in London,^ 
where it is generally warehoused by the London and India 
Docks Joint (’ommittec, the bales an' carefully exammed 
to see if they have b(*en damaged by sea-water or otlu'r 
cause. I’his can genm-ally be detecti'd at once without 
opening tlu* bales, as*the outside wrappers will show any 
tract! of danipiuiss. Tf any of the bales are damfl,god, the 
merchant generalfy givt's instr’iictions at once to have the 
run (/.c. the whole* of the bales wbicb make up the parcel) 
“ worked " (/.c. examined). This is undertaken by the 
Idock Company, who open out the bales and examine each 
book separately to see if tlien* is anj^ trace di damagi*. 
An>Mloubtfu] book is placed on one side and rejilacod by a 
sound one takeiFfrom one of the other bales. This process 
goos on through every bale, and in a run of, say, 20 bales 
of Chinas, there are fre({uently as many as 20 damag(‘d 
books, whicji are put in the last two or three bales. Thtise 
last-named bales are then assessed for damaged books by 
a silk broker, who gives a certificate to say that he has 
examined them’ and considers so many are damaged, lor 
which the insiri’ance company are liable. These bales are 
now “ starred ” by the Dock Company, and entered as such 
in their books. The kale marked thus “ * ” is always under- 

^ Silks can now be weighed and coiiditioued at Bradford l^Jouditiouing 
House. 
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Stood to be a damaged bale, and on any bale so marked 
the buyer is entitled to cdairn the allowance as originally 
claimed from the insiirance company. The damaged silk 
is not charged for at all : thus, if in the ordinary way a 
bale was chargeable 104 lb. net, and on inquiry it was 
found that 4 lb. had been allowed for damage, the bale is 
only chargeable at 100 lb. net. Generally speaking, all 
bales are 'Worked by the Dock Company on arrival, but 
this, of course, is at the discretion of the owner. 

.\fter the silk has been worked tln^ books are made up 
in hessians, of which the uniform weight is '2 lb. for China 
or Canton tsatlee, and 8 lb. Tor Bengal or Japan raw silk. 
On the outside of this hessian is marked the shipper’s 
mark, the number of the bale, the stock number, the name 
of the ship in which it arrived, and the date of arrival. 
The bales are then ready for stocking in th(‘ Docks Com- 
mittee’s warehouses or for delivery to the owner. Th(‘ 
Dock Company not only undertake the working of the 
bales, but also the weighing, taring, and sampling, which, 
being done by an independbnt party, are accepted by the 
trade as final in case of a dispute respecting weight. 

On bales of tsatlees weighing from 100 to ]()8 lb. there 
is an allowance made of 2 lb. per bale, which is t(5rmed 
scorage. For instance, if a bale scales ]00 lb. in the 
hessian with a tare of 2 lb., the invoiceable weight is 102 
lb., although the net weight of silk is J()4"lb. This 2 lb. 
is allowed for hands and unwind able silk. Odd ounces are 
not eharged for. A bale weighing 104 lb. 12 oz. is only 
charged at the same w'eight as one scaling 104 )h. In the 
case of Japans and re-reels, in which there is no unwork- 
able silk in the shape of bands, the actual tare of the 
paper and strings round the bundles is taken. The Dock 
Company strip three or four books, and hdving obtained 
the weight of the paper and string, take a percentage as. 
compared with the weight of silk stripped, and this allow- 
ance is mu.de on the whole parcel. This varies from 1 ta 
2 per cent, on the net weight. 
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Terms. -w— Raw silks are.houf^ht and sold on what are 
called “ Company’s terms,” an abhreviation of ‘‘ The 
East India Company’s terms.” Briefly*, these teiuns arc 
understood to be throe months’ prompt from date of pur- 
chase in the case of silk on the “ spot,” and three montlis’ 
prompt from date of arrival in the case of ^ilk bought to 
arrive.” Dnrin^^ these three months the buyer is at liberty 
to allow the bales to lie in the wandmuses o; to take 
delivery of all or part of his purchase, but only on pay- 
ment of the proper ])roportion of value of the silk cleared 
— i.e. delivered. “ Compan3^’s terms" are also known as 
“ London terms,” in contradistinction to “ Lyons t(‘rms.” 
The latter means silk delivered free in Lyons and con- 
ditioned in the Lyons conditioninj^^-house. The wei^^ht 
invoiced to the purchaser is the conditioned weight, no 
allowance bein^^ made for scorage, and cash is due on 
delivery with a 90 days’ rebate at the rate of b per cent, 
per annum/ 



CHAPTEE III. 

SILK THItOWlNG. 

SiLK throwing is the name <j[iven to a series of operations 
thrf)ii"h .whicb the raw silk is worked to convert it into a 
weavable state for warp or. weft, and the produce from a 
silk throwster’s mill is known as thrown silk. The various 
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kinds of thrown silks hest known are ; Singles, used for 
warp or weft ; Tram, used lor weft; Organzine, used for 
warp ; No-thro\v, used in the Derby aild Leicester trade ; 
and Silk Sewings, used by tailors and in the boot trade, 
Eig. 1) shows a book of silk at A, and gives a good idea as 
( 28 ) 
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to how tsatloe-rec'led cliina (^-artton is made up. 
This book can he split up into mosses aiTd lessor slips. B 
shows a head or skein of Ben^^al silk o^)ened out, while 
C and I) are eacli a head of Japan anS Italian filature re- 
spectively. 

Splitting. — Takin^^ first the tsatlees, the throwsters 
divide the hooks into the separate mosses ^twelve mosses 
to a book). They are ‘^tencrally found (‘iijirely ajjart from 
each other, so there is not much dithculty in parting; them 
unless the silk lias been damaged in some way. The 
mosses, however, an; too lar^e and unwieldy to 'he put 
upon the swifts of the windin^^*machine, for the strain on 
the single thread in the proc(‘ss of winding would he so 
great that the thread would be constantly breaking and so 
causing waste ; hence it is necessary tliat the mosses,.he 
split up into smaller skeins, which are generally tia-mdd 
slips. The sizes of these slips vary, but it is the splitter’s 
object to geUthem as nearly all one size as ])ossihle^. One 
moss is generally s[)lit into about three slips. Jn some 
classes of silk where the reeling from the cocoon has been 
carelessly done this is a very tedious process, on accoimi* 
of the tangled threads, and unless the attendant is a very 
careful worker she can easily spoil a fair amount of silk. 
The machine used is but a simple contrivance, •as wjll 1)0 
seen from Fig. JO. The moss or skein S is opeiu'd out by 
the operator — gduerally a girl silting on the seat C —and 
placed over the two barrels or swifts A, the bottom one 
being movable in a slot B so as to accommodate mosses 
or skeins ot,different diaim'ters. The operator then places 
her hands in between the two sides of tin; skein, and re- 
volves it ({uickly round and round the swifts in the direction 
of the arrows 1 ), which operation causes the skein^to 
open out on Hie face of the swifts, tending to get the 
threads straight, and as nearly as possible in tlie same 
position as when tluinioss or skein was fin the cocoon -reel- 
ing machine. Jn this way the moss is mad(v ready for 
being divided into the required number <if slip.s of similar 
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size at the most Sllitabl^ places, and split or parted with 
a minimum of hmken threads between each division. The 
moss ready for division into three slips or skeins is showm 
at the top of Fig. iT). In this ])arting of the books into 
mosses, and the splitting of the mosses into slips, there is 
a certain amount of waste made, known in the trade as 
parttTs' ’and splitters’ waste, which is always “ bright ” — 
that is t^ say, free from soap or other similar matters. 



Fi<i. 10.— Splitting niosaos. 


No/7 —Having thus divided the books into workable 
slips, these are now carefully gone through and sorted— 
thi. coarse from the fine, the good colour from the bad and 
indifferent, the nibby and doubtful removed, each being 
put in a separate heap and kept entirely apart until the 
doubling process, when some throwsters double or fold a 
/iiie and ixicoarse thread together to get a desired size or 
thickness— which, however, is very unsatisfactory, and is 
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a practice ^not resorted to^*now T)y the? best throwsters. 
■Oenerally speaking, it may he taken th?lt when once the 
slips have been sorted they go through, the mill entirely 
separate. It is part of the duty (d tlie sorter not only to 
divide the slips into the different grades, hut also to detach 
loose ends and straighten tliem. This process therefore 
entails waste again, and is known as sorters’ w'asfe, which 
is also bright.” Of the waste produce^d by tljrow^sters 
the most valuable are the three pn'viously iiientioned — • 
namely, j)arter’s,” “splitter's,” and “sorters.” 

To hone of the previous processes an‘ the filatures or re- 
reels subjected, because they aiV already in the slij^-statc', 
and are made of such a convenient size for winding that it 
is not at all necessary to divide them further. 

Bright silk . — At this stage the tlirowster must dc(;ide 
whether he will throw the silk “ briglit,” or, as is generally 
the case in England wdth tsath'e rebels, wdiethcr he wdll 
work it with soap, d^he t(‘rm “ worked bright ” is und^'i- 
stood in the trade to dtmote that the slips have' yot, prior 
to winding, cleaning, and throvfing, been w'ashed or soaked 
w'ith soap, which is done to make the silk wand more easily! 
Kilatures and re-r(;els, and on th(5 Coritimuit tsatlees even, 
are generally “ W'orked bright,” but the continental 
throwsters use ingredients other tlia,n soap tif an oily 
nature, Iw using wdiich tliey help the silk to wind better, 
and do not detract so much from tlie lustre of the si/k as 
soap does. Many of tVie compositions used abroad, whilst 
softening the silk for winding purposes, add weight to it, a 
•certain pre^ortion of wdiich is retained in the fibre and will 
withstand boiling liquors to a remarkable degree. Slips to 
be thrown “bright” are at once taken to tin; wdnding 
frame. * * 

Washing is not an elaborate process. The 
slips or hanks are taken and soaked in a solution of hot 
water and soa]). T5ie hot water, combined with the alkali 
•of the soap, softcuis the natural gum or \>ast-of the silk 
.and tends to make the thread pliable,, and to loosen the 
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tliroads one froml-he other ; and tlie fatty matters of the* 
soap counteract ihe tendency the fibres would have, on 
dryings of matting together. It is essential that a good 
white oil soap he used on account of the absorbent power 
of silk, as an inferior soap of bad colour will dry yellow on 
the silk and thus diminish its value l)y att’ecting its colouiv 
and may possif)ly make it sticky in working. The question- 
of soap used in the washing process is also a very im- 
portant matter to the silk waste spinner who buys the 
throwster’s waste. Where dark-coloured soap is used, the 
waste from the processes following the washing is of a bad 
colour, wliich no subsecjuent boiling will dissipate. Some 
waste, which immediately after the winding and cleaning 
appears a good white colour, turns a yellowush browm when 
stored in a room which exposes the waste, to sunlight. 
3'his is not the fault of tlu; silk, but of the soap used in 
wasliing. 

The compounds used in place of soap arc ofTon sprinkled 
on the sjlk by means of a brush, and the silk allowed to- 
lie twelve hours or so untirthe bast is well softened. As 
inention has been made of the silk absorbing a proportion of 
the soap, a question naturally arises as to what extent this 
weighting is carried on. Some throw^sters use more soap- 
than others, but a good average, and an average wdiicb 
some throwsters guarantee, is that for every J lb. of thrown 
silk the net result of boiled-off silk — that is, silk free from 
soap and its natural gum — should be ILJ oz. net — a loss- 
in degumming of ‘2H per cent. Silk thrown “bright,” 
when hoi led off, loses only from 20 to 22 per cent., which 
shows that soaped silk has picked up from 5 to 8 per cent.. 
of soap ; but some manufacturers complain of continental 
“ tllrowns ” l)eing adulterated with some compound wdiich 
spoils the “ bottom ” /.r. colour — of the silk,'and makes it 

impossible to thoroughly boil off the thread a small per- 
centage of the ingredients used. 

if After the Avashing comes the drying, which 
is generally done in one of the tw^o following ways : The 
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slips are Jfreed from as miicli moisture as possible by 
wringing by hand, and are then put into a hydro extractor, 
which dries them so well that it is oijly •necessary to hang 
them up for a few days in a room of ordinary temperature. 
Other throwsters have a steam lieated stove, in which 
they haflg their washed slips for drying. . 

Winding. — The winding and following processes are the 
same for soaped slips as for silk thrown ‘'•bright.*' Wind- 
ing, as the word im])lies, is the name given to the pmcess 
by which the slips, washed or “ bright," as the case may 
be, are run in a continuous thread on to bobbins. The 
winding machine consists of a seih's of swifts A, Fig. IJ, 
placed side by side and revolving on their own axes quite 
independent of ciach other. The slip or hank is placed 
upon these swifts, one hank on each swift, as sliown arj’J, 
and when in position tlie attendant’s first duty is to fin3 
the end of the silk on the outer side of the skein. Tips 
end she passes througfi a guide or eyelet i\ on to a bobbin 
]). I’he bobbin is revolvinl by means of a drum ftr pulley 
]'h which is fixed firmly to a skewer or peg passed tlirougl^ 
th(‘ bobbin, and rests lightly in the bracki'ts K. The small 
pulleys F mw revolved by means of driving pulleys G, and 
the thread is traversed from end to end of tlic' bobbin 
by means of the guide or eyelet shown at (k • 

By this means the thread is wound on the liobbin with- 
out any friction, "which would tend to flatten it. When 
oncti the end of the silk is found in a hank it does not 
follow that the silk will wind in one continuous thread until 
the whole skein is complete, for in one hank there are 
frequently scores of lengths which the attendant is con- 
tinually piecing up, necessitating her continual attention 
in fiyding fresh (aids. There are also places in the raw 
silk which will*not bear the strain of the tension between 
the bobbin and the swift, and so the end breaks. In such 
a cas(; the att(mdant temoves this fine place^and continues 
to unwind by hand until she comes to the fir^n thread 
again. This fine silk which is taken out is put on one sidp 
8 
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and is known as “winders’ ” vwisfce, and is whiii; is called 
in the trade the fine, in contradistinction to the coarse or 
cleaners’ waste mUd^ in the next process. 




jVjhaning . — Sometimes during the winding;, but prefer- 
ferably after as a separate process, a clearing or “ cleaning ” 
of the thread from gouty, slubby, and foul places is 
attempted. The method adopted is as follows: — The 
bobbin of“&ilk is taken from the winding frame, the thread 
r'^- wound on to a fresh bobl)in, and the thread passed in 
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its transit through a series of guides or cleaners, which may 
either be a steel plate with a slot in, or Iwo parallel plates 
placed so close to each other that the jjresence of any bulky 
knot, husk, foul place, or coarse thread is immediately 
detected, and by means of a simple automatic contrivance 
the receh^ing bobbin, which is worked on the same prin- 
ciple as in the winding frame, is stopped. The attendant 
then takes out the faulty thread, pieces vp, and* the pro- 
cess continues. These rejections from the cleaning mill 
are known as “ cleaners’ ” 
waste. Fig. 12 shows 
the cleaning bars, the one 
at A being open, and the 
other one closed. The 
opening is regulated to 
any re(piisite distance by 
means of the set of 
screws F, B*. After t!ie 
•cleaning process, wliich 
is repeated two or more 
times to obtain the (|ua- 
lity and the cleanliness 
of thread re(juired, the 
subse(pient operations 
vary according to what it is desired the silk should^ be 



converted into — whether no-throw, singles, tram, or 
organ zinc. 

No-throw. — No-throw, as its name implies, has no twjst 
or spin (turns per inch) put into it beyond just sufliciciit to 
bind the respective 'filaments composing the thread to- 
gether. It is silk taken straight off the cleaning bobbins — 
two,^three or more ends doubled together ; and if it could 
be used in thaJ state would only require reeling into skeins, 
but, being a most unsatisfactory article to use thus, most 
throwsters put in a httle twist. Fjven ther,^ great care is 
necessary in the reeling, or the threads separate and form 
"‘loopy” places, which are very objectionable, causing ^a 
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weak thread, and it is to mitigate such faultg that the? 
thread is slightly twisted. Whilst so guarding against 
“loopy faults” it ij essential that care be taken not to 
have too many turns per inch, or then it would be practi- 
cally useless for any purpose, being too hard to cover well. 
The Derby ancj Nottingham markets take a fair*quantity 
of this class of silk for fancy braids and the covering of 
cords for*tasselIiiig purposes. 

Tram . — In the making of tram used as weft or shoot,, 
two, three, or more bobbins of cleaned silk are used, the 
number varying according to the special requirements of 
the customer, which may ba for what is termed two- or 
three- (or more) threads tram. 

I’wo-threads tram and three-threads tram are current 
productions, but for special purposes, where a coarse count 
IS needed, sometimes a four-thread tram is made. No 
twist whatever is put into the single thread used for tram. 
For example, if a three-thread tram is needed, three end& 
of cleane d silk are wound together on to one bobbin without 
any twist being put in. The machine used for the purpose- 
is similar to the winding machine described in Fig. 11 ; 
but so as to ('iisure that a tw’o-thr(*,ad or a three-thread 
tram has two or three threads throughout its (‘iitire length,, 
an a^itomatic stop motion is used which throws the receiv- 
ing bobbin out of gear whenever a thread breaks between 
the receiving bobbin and the bobbin from which the thread 
is Inung unwound. Fig. IH shows a side section of the 
machine and the winding or doubling process. Two, three, 
or more bobbins, as required, are placed on the bobbin board 
A, in a line with the receiving bobbin. 1’he thread T is 
passed from the bobbin B through the flyer F over the 
guide rod G to the detector D, and thence through traverse 
guide on to the receiving bobbin H. When the thread 
breaks^ the detector drops on to the lever L, which is- 
balanced in siicli a wuiy that the weight of the detector 
causes tho lever to tilt up and project its end J into con- 
tact with the star wheel S, fixed on the spindle wFich goes 
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through receiving bobbin, thus stopping tlie revolution 
of the bo})bin until the hroktui end is tieef up. The receiv- 
ing bobbin is revolved in exactly the «8aiiie manner as 
shown in Fig. 11. The position of the Ayer F is so arranged 
that the thread does not run any chance of catching against 
the bobl:ltn liead. ^bhe bobbin containing the desired ends 
is then taken to the reel, Fig. ]<>, or to the spinning mill 



described uhder the heading “ Organzine,” and a very 
slight twist put in there. This twist, spin, or throw, as it 
is ditferently teymed— really turns per inch given to the 
threfvd— is varied to suit the)purpose foriwhich the silk is 
required, ordinary twists, suitable for Macclesfield, Brad- 
ford, and Glasgow tr,ade, being about 21 turns pQ r inch, 
whilst for the elastic V(‘b trade and some cltvsses of iery 
a much harder twist is needed — say about 5. to ^ tu 
iSfih. 
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Organzine . — Like tram, this^is made up of tv^o or more 
threads folded togetJier; but, having to be used for warp 
in manufacturing* purposes, it is necessary for it to have 
enough twist in the single thread and in its folded state to 
(‘nsure its being able to withstand the strain and friction 
of the harness healds, and reeds in the loom. ‘Thus in 
two essential details does it differ from tram ; for wdiils t 
the dattei* contains m)^^ist in its single threads, org anzine 
(‘singles arc sj) Lin or twisted on the. , throwing. -or -apiniuag 
I'niiU, and are again spun, or twisl^put in^ after bein g 
Idoubled or wound together to make a tYM)-iold or thr^- 
^ fold yarn. Again, a great deal more twist is necc^ary for 
organzine than for tram, for the latter is kept as soft as 
< possible, so as to make as bulky a thread as can be, for the 
sake of lustre and fulness in the finished article, whilst the 
lormer is fairly hard-twisted to give it strength. A very 
good twist for organzine of good (juality is 19 to 21 turn s 
pejiinch, but different throwsters hold very varied opinions 
as to what is best. 

Spinning. — The spinning or throwing mill is illustrated 
in Fig 14. The bobbin A containing the singles is placed 
on the spindle B. A circular weight is placed on the top 
of the bobbin to keep it steady, and above the weight is 
fixed a light wire flyer C, through which the thread is 
passed, and from thence on to the receiving bolibin I). 
This bobbin is often made of lead, and is 'driven by means 
of a roller or wheel E, and wdhlst the thread is passing 
frgm the bobbin A in the direction of the arrow to the 
receiving bobbin 11, the spindle is being revolved by means 
of a band or friction strap passed over the tin cylinder (t 
and spindle wharf H, by which means any requisite amount 
of lurns per inch can be put into the thread. For economy 
of and labour, the spinning frame is built in tiers, 

two^^BUiree rows of spindles one above the other, as 
sho^^^pihe ^.rawing. Fig 15 shows the usual flyer used 
in spinning and winding, which is fixed so that the leg 
r^.ceives the thread midway between the heads of the 
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bobbin to ensure as little friction as possible on the thread. 
For various counts of thread dififereilt flyers are used. 
When the folded threads of or^^anzine ate twisted together, 
the twist is put in the reverse way* to the twist on the 
singles, and about 9 turns per inch is an excellent twist 



on^the doubled thread. In Fig. 15 the parts marked* A 
are made of metal and the parts marked of wood. 

Singles , — These consist of the single filament of raw 
silk, either untwistod as delivered by the cocoon reeler, or 
sufficiently twisted to enable it to withstand the operations 
of boiling or dyeing through which it may have to pass • 
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belore woavinj^L It is *nsed *J!or warp or for weft for 
different makes of cloths, and is hard or soft spun in 
accordance with , the re(piircmcnts of manufacturers, 
whetlier for use as ^var]) or weft. 

Rrrii/Kj . — llie ])ol)bins of doubled silk are taken to a 
reelin^^ frame, Fi<;. 16, and placed on the spiAdles A, 
which aift 6tt(‘c] up and revolved in the same manner 
as the S2)iiminf' frame spindles. The thread is passed 
through the flyer eye and on to the swnft 13, wdiich draws 




the thread off the bobbin. The s^nn or twist necessairy 
is put in during the progress of the thread from bobbin to 
swift by the revolution of the spindle which is driven by 
the cylinder C, There arc two different terms for reeled 
skeins — namely, “ordinary” reeled and “grant” reeled. 
An ordinary reeled skein wall measure in length from 1000 
^to 2000 yds., but a grant reeled skein may go up to 10,000 
yds. in length. The difference between the two reels is 
in the traverse o^ the thi'ead during the reeling operation. 
An ordinary reel will traverse the thread from side to side 
about' li in., but the grant reel much more; and the 
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traverse of the latter is ajso very (juick, with the result 
that there is less liability of the tlircad b^cofning entangled 
and matted during' IwiJin'g off. and d^eisg. Then, again, 
in winding from hank to boliInn 'Tor warping purposes, a 
grant reeled skeii) runs better, and .'that, combined with 
its great^length, is an economy in winding.^ '' 

Ordinary cross reel skeins in England are reefed 1000, 
1500, or ‘JOOO yds. long, but on the Ooniinent tjniy yary 
very considerably, althbugli 500 and 1000 -metres are the 
standard lengths of a skein of ordinary re^l. When the 
skeins are all ■ the same length and the sizes properly 
divided into bundles or hanks* (iontjnental tbrowns are 
termed toui's amvptrH — generally written “.t.’c. V; and 
when the lengths of the skeins vary, ami are consequently 
not carefully subdivided, tluiy are- offered as non toarn 
c/miptt'n — written “n.t.c. ” English throwsters do not 
mix up skeins of different lengths in the same parcel of 
thrown silk Itke their 8ontinental competitors. Until lale 
years throwsters here used to always reel their, thrown 
silk ordinary reel in the first ins1;ancc, and weigh each skein 
for size and count, and then, after sorting into the separate^ 
sizes, if the manufacturer wanted grant reel, they would 
rewind the skeins on to bobbins, piecing eacli short skein 
up for requisite lengths, and then re-reeling from, the 
bobbins. By this means the resulting skein was more 
accurate in size*throughout its entire length than is the 
case when grant reel skeins are reeled straight from the 
throwing mill bobbins into 5000, 7500, or 10,000 yds., and 
then sized or deniered. 

Sizing . — This is an important part of the throwster’s 
duties — namely, the dividing of the silk into sizes, i.e. count. 
All silks vary in thickness in a given length, and when it 
it is understoocf that the best chops of Chinas yield in two- 
threads tram or organzinc sizes from HO to 00 deniers, 
— that is to say, some sizes quite double the thickness of 
others — the importance of sizing will readily be mcognised. 
Naturally the finer sizes will do better for finer and more 
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delicate work than the coarser silk. The general way 
adopted is to “ drfun ” or “ denier ” the skeins by means 
of a spring balance, Fig. 17. This consists of a small 
instrument with a hrirly delicate spiral spring, and an 
index finger attached, the former enclosed in a wooden 
or metal covering to protect it from moistun! of the 
atmosphbre and from dust. On the outer covering are 
the^figuri^is denoting the different sizes from 1 to 200 or 
more deniers, or, in drams, 17 deniers to the dram. At 
the end of the spring is attached a hook on which the skein 
of silk for sizing is hung. The deniers or drams denoted on 
the indicator are marked so'that the inrlex finger attached to 
the spring will be brought down to such a size or weight, 
when a skein of exactly the same weight is put upon the 
h(v.^k. Supposing the hank to be sized measures 1000' 

te fe fe- 6 fe 

I.UI.IaliLkkisLi.Ll.i-i.U.i-1 1 pram; 

Fjg. 17.-— Denier scale 

yds., and when put on the hook tlie index finger points 
to dj drams, then the actual size is known as 3] drams to 
the 1000 yds., or 55 deniers, whicli is e(jual to 5040 yds. 
per ounce! Had the skein been 1500 yds., and indicated^ 
4i drams on the dramming machine, the actual size would 
be 3 drams to 1000 yds., or 51 deniers, dqual to 5600 y<ls. 
per ounce, about. 

On the Continent the sizing of the silk is done at the 
(xmditioning-houses : in the case of grant feel filature 
thrown silks always, and sometimes with regard to ordinary 
China thrown silks. In the conditioning-house, wrappings 
of, say, 100 metres are taken from dilferent skeins of 
silk, and their weight taken most carefully ori well-regulated 
machines. The sizes of each wrapping are taken (say 
about twenty from each bale conditioned), an average 
struck, and the silk offered and sold as such and such 
sizes, representing the result of the conditioning-house 
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test. Supposing, for iiijitance, the conditioning-hous& 
returns showed that out of twenty wr&ppings tested the 
result was : — 


Hkeiiis 20 deniers 

o „ • 24 
+ 20 
o ,, 28 „ 

- „ ::io „ 


Thii Hvomge woiildlie 24 ‘Od deniern, aud t.he 
silk would 1)0 ollerod jTs 24/20* don lers. 


Generally, the dilfereiices are not so great as the above, as 
the silk is sized to half-denier, hut the example given shows 
the method. 

Mal'c-tq). — Trams, organzines, and no-throw are made 
up into lianks, each hank containing a nmnber of skcuns, 
varying, as they are JOOO, 1500, or ‘2000 yds. ordinary j*pel, 
or 5000, 7500, or 10,000 yds. grant reel. These hanks Jxro 
made up into bundles, the bundles of organzine generally 
being short and weighing from (> to 8 lb. Tram bundtes 
are long, the length of the reel, in fact, weighing from 12 
to 17 lb. Different throwsters have their own way of 
making up. The bundles are tied up in the oi'dinary waj 
with string, but as there is always an allowance made to 
the buyer on account of this, throwsters are not very spar- 
ing in this respect. 

Weir/Iitfi . — On English throwm silks there is what is 
termed “ scor^«e ” allowed, wliich is 1 per cent, deducted 
from the actual net weight of the silk in the bundles . 
Supposing there to be eight bundles of China organzine, 
weighing 50 lb. 8 oz. net as they stand with the strings on^ 
the weight chargeable is 50 lb. only, the 8 oz. being allowed 
to cover string and tie bands. In the case of continental 
thrown silks, which are not generally made up in bundle 
form, but in htmehes, the silk is charged conditioned weight. 

A bale of thrown or “net” silk for conditioning is sent to 
the conditioning-hfAise, where the tare is entirely stripped 
off and most carefulty weighed. First the actual gross 
weight of the bale is taken, and after taring the net weight • 
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of the silk is obtained, and on t^iis weight the su))seqnent 
calculations are made. The process of conditioning is a 
very important w-ork, and the most delicate scales and 
manipulations are necessary, as only a few heads from 
each hale are actually tested, aiul from the result of the 
weighings of these few heads the throwster has to abide 
in charging up his bale. 

Tb(' lie.yLds tested, which have previously been most care- 
fully weighed, arc dried in a stove until absolutely free 
from moisture, and then weighed again, and the percentage 
of loss in weight is taken as compared with the original 
weight of the silk before drying. This percentage of loss 
is calculated on the weight of the whole bale, and so the 
absolute dry weight of the lot is obtained, lliis, however, 
doe^ not mean that the silk is to be charged alisolute dry 
weight, as it is a well-known fact that it contains 11 per 
cent, of natural moisture, wdiich is therefore added to the 
ab?^olutc dry weight, and the result represents the weight 
chargeable to the buyer, who purchases on the condition- 
ing-house certificate. 

To overcome the risk of a seller taking out silk and 
putting moisture in the bale to make up wTUght after the 
issuing of the certificate by the conditioning-house, the 
latter remake up the bale themselves and seal it with the 
official seal, and this enables the buyer to see at once if it 
has neen tampered with. The advantage to the buyer of 
conditioned silk is that he is certain to get the full weight 
of silk without paying for moisture over and above the 
legal amount, and there is absolutely no temptation to the 
throwster to turn out bis silk in too damp condition, as 
he might be a very heavy loser by so doing should the 
conditioning-house authorities happen to test some heads 
which were considerably more damp than the actual bale 
as^a whole. 

/The most prized qualities of silk arei— 

1 . Its extreme brilliance and lustre, it being the most 

Listrotis of textile fibres. 
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Its strength, which is supposed to be nearly one- 
third of best iron wire. 

d. Its elasticity. 

Its durability, which is very* consideralde when the 
fibre isjnire silk. 

It takes coal-tar dyes with case and, exhil)its a very 
great afiiniiy for wcigliting materials of varioits kinds. So 
much is this the case that many so-cjiiled silk fabrics are 
composed chiefly of metallic weighting matters with a very 
small percentage of silk fibre, ft is becoming increasingly 
recognised that excessive weighting spoils and temhu’s the 
silk, and so in the long run is detrimental to well-being 
of the trade 

Scroop . — When silk is })assed through an acid bath 
(acetic acid) and afterwards dried, it gives out when 
handled a peculiar rustling, grating noise known, as 


“ Scroop.” ^ 

Like afl other textile fibres, silk absorbs moistui’o»from 
the atmosphere without appearing very daiiij) to tln^ touch. 
As it is an expensive article, it is most important wht'n 
purchasing to know that the legal limit (11 per cent*) of 
moisture in the fibre is not exceedcid. 
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SlTiK WASTES. 

Tjie term “ silk waste ” covers all classes of the raw silk 
which are unwintlable and unsnited for the throwing 
process. The term “waste,” understood in the general 
sense as conveying the idea of something worthless or of 
no use, is (|uite a misnomer. But, before the introduction 
of silk waste spinning, the refuse from the reeling and 
winding mills was indeed waste, there being at that time 
no UfSe for it whatever, except for what could be combed 
4ind spun by distal! and spinning wheel, as still practised 
by peasantry in India and other Eastern countries. Con- 
^iduring that of all the silk spun by the silkworm more 
than half is useless for the throw^ster, it will readily be 
understood that there must have been a large accumulation 
■of this material, and therefore a great future before an 
industry which could use up this so-called rubbish. 
Although there are a great many different grades and 
different classes of waste sdk, there arc really few distinct, 
ways ill wdiich they are all produced, most, if not all, 
varieties being the waste from one or more of the follow- 
ing seven processes ; — 

Me'J'hods of waste pk’oduction. — 1 . The silkworm 
■commences to spin its cocoon by first fastening itself to 
the twig of a tree or between two leaver. Where the 
worm is reared by the peasants in their cottages or in 
filatures the peasants or attendants use straws, to which 
the worms |ittach themselves. All this silk is unwindable, 
■coarse, and uneven, and consequently of no use to the 
( 46 ) 
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throwster. ^ Naturally this •first waste is very much mixed 
with straw and leaves, and is of a dull, fustreless nature. 

2. The cocoons are made up of flayers* of silk, and the 
'•outside ones, or the first spun by the worm, are too coarse 
and uneven for reeling;, so the outer coatinpr is stripped off 
a,nd east aside as waste . ✓ j 

8. As the silkworm nears the completion of its cocoon, 
the thread becomes finer and finer, insofmich that several 
■of the last layers are made up of silk too fine to be stf’onf^^ 
•enou^di to unwind, so that after the better or middle layers 
are reeled from the cocoon, tli^^ remaining part is discarded 
as useless for further reeling. 

4. Among the cocoons there are some which are 
altogether unsuitable for reeling, included among which, 
are the pierced cocoons. Although of no use for reeling, 
they are very acceptable to the silk waste spinner. • • 

0 . During the process of reeling from the cocoon into 
hanks or skeins, the silk sometimes breaks, and in conse- 
quence there is waste made by the attendant in finding 
the true and sound thread. * 

(), Waste is produced in reeling tsatlces into re-reels.* j 
7. All the wastes produced in the throwster’s mill, as 
•described fully under the heading “ Throwing.” 

Practically speaking, the various wastes ai\) divided into 
two general ^classes : gum wastes and ordinary wastes, 
■(-fum wastes, Avhether Home, European, or Eastern, are 
ifeally all throwsters’ wastes, and are specially adapted 
for the making of yarns for lace, sewings, and weft pur- 
poses. 

Qualities of avastes.- -The best-known wastes are as 
follows : — 

Sfmvh waste.— The best known and most widely used 
silk waste in^England is ('anton filature waste, better 
known as steaii* waste. It is not a gum waste. There 
.are two varieties, and several grades of each. 84ie one 
which has generally found most favour with spinners is 
■the “ opened ” waste, but, owing to its lending itself ^p 
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easily to adulteration, spiun^s are now pitying more- 
attention to the “unopened” quality. Opened steam 
waste is the unopened waste pulled out by the natives, 
who work among it with their fingers and teeth, opening 
out the hard knuhs which have been formed wher^the wet 
waste has lieen thrown down by the reelcr, and allowed to* 
dry and mat together, on account of the natural gum 
having hardened, •which had previously been softened by 
the hot water in the basin attached to the reeling machine. 
Owing to the labour difiiculty in Ohina it is becoming 
more and more important tjtiat spinners accustom them- 
selves to the use of unopened steam waste. There are 
really three grades of steam waste, which some years ago 
were known as “Select'd,*’ No. 1, and No. '2. But year 
hy year the Chinaman seems to have got the better of the 
European silk inspector, and has let down the quality. In 

the “selected” he would leave a cert«'’in amount of No. i, 

♦ 

and ‘'in No. 1 he would put tlu* No. 2, until at length the 
admixture of Es and ‘J’s »vas so much that No. 2 as a 
separate grade disappeared, ail being mixed up with the 
No'. 1, and passed as all No. 1. Naturally, the so-called 
“selected ” got a greater percentage of No. 1, so that in 
time the European shippers decided to work up a better 
grade and call it “Extra selected.” This latter came 
forward very nicely for a time ; but gradually tlie China- 
man’s cunning got the better of the inspector, with the 
result that he again lowered the quality of the so-called 
“extra selected,” and therefore the “selected.” This 
process was again repeated, and there came a grade known 
as “ Extra extra selected ” steam waste ; but this was 
likewise doomed to the fate of the former changes, and 
to-day there is known what is called the “ Extra extra 
extra selected ” steam waste, which in point of fact is to- 
day not so good as the old well-known “selected,” and the 
“ extra extra selected “ is a mixture of the old J’s and ‘J’s. 
The deteric'’ation goes on year after year, each succeeding 
year being worse than the preceding one, and each season 
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showing a, gradual falling. away from the standard estab- 
lished at the commencement of the seas<fn. It is a lament- 
able state of affairs, but so far the Chijiaman seems to 
have always managed to get the befter of all the ViUropean 
inspectors; and so long as the present system of buying 
and passing of the waste is in vogue at ^Canton, so long 
will the Chinaman lu^. abl(‘ to hoodwink the inspectors. 

Probably Chinaman is not entirelv^ to blame. 91ie 
steam Canton grade of silk on account of its freedom Irom 
liairs and vegetable li])res and its prized (piality of lustre 
has become in great demand in tlie United States and 
also in Europe. As the (jiiantity produced has not materi- 
ally increased it naturally follows that the larger demandi 
for the best grades has (‘aused the ex])orters to increase the 
quantity of so-called higher grades by letting down the 
qi^lity of such grades. 

FrLsons are cocoons with varying qiiantiti(‘S of silk upon 
them whidli has been slightly pulled loos(\ Ronn; qualities 
are full of wormy matter, liut all an^ well liked hy conti- 
nental spinners for schappin^. 

y^Wadding, or blaze, which is also used almost exclusi^dy 
on the Continent, is the first silk spun by the worm — that 
is, tlie silk which is wTapped around iho twigs or straws 
and leaves, and is in conseipience full of swell vi'getable 
matters when sold to the spinner. It is very heavily 
charged with* gum, and consequiuitly loses miudi when 
boiled off, and even then it is very inh'rior stuff. Wadding 
is a term also applied to silk which has beiui used as a 
packing inside tlu; Chinaman’s coat as a lining, and it may 
be of long fibre or otherwise. Erisons and caicooiis are 
types which may come from all silk-piodueing countiies. 
iThese wastes can be used for certain })urj)OS(*s without 
being discharged or degummed. 

"^ussah ivaste^ exported from Shanghai, is of a dark 
brown colour, and is usually known as Ecwchwang dkissah 
waste and filature Tussali wuiste. d’lTey are nj*rketed in 
two grades, viz. No. 1 and No. 2, which are packed in 

4 
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separate l)ales. Parcels of *Kewchwan" are, ^^enerally 
offered as OO per of No. 1 and 40 per cent, of No 2, 
and tlie filature ;^s 50 per cent, of each, written respectively 
00/40 and 50/50. Tli^-re is also what is known as tussah 
throwster s waste, which, as tlie name implies, is the waste 
made durin^^ tin; process of throwin,t,^ tussah raws. ’ T^esides 
the two qiutliti(‘s named above, then^ are other cpialities of 
tussah waste shi])ped from ( ■iiina, hut these two represent 
l)y ftir the* bulk. 

S'. Ncnikiii Jiuffons is a waste from the interior of 
China, of exee})tionally ^mod wliile colour and lustre. The 
hulk of it is lon^ in staphs, hut it is always mixed with so- 
called buttons, wdiieh are retilly small portions of silk 
sliglitly matted together, and, a w'orse fault still, some- 
linu's cut into half-aii-inch to one-and-a-lialf-inch h'ngths. 
T]),is waste is (‘xported from Shangliai. 

£* China wastes are from various sonnies, cliiefly from 
Nnghsh, Ih'ench, and Italian thiH)Wsters. 4'hey are all 
long in staple. China soa])ed waste is from I^lnglish and 
Scotch throwing mills. It feels soft, and its kistre has 
behn hidden in tlu^ w'ashing. Premch China is alwaiys 
bright, and not being wxdghted with soap often fet(du‘S a 
little more per ])ound than Pnglish silk. Italian and Swiss 
W’astes ar(i oh the sami' nature as French wastes. 

■ 7 . Shanfftiai irasic is all gum w'aste, not (juite so white as 
h^mropean silk, and harsher in feel. It is classed as fine' 
wdiite, fine yellowx coarse wdiite, a,nd c,oarse yellow. In 
the line wdnt(' are three wadl-known grades: Chintzah, 
which is the whitest and longest in staple; Jlangchow, 
wdiich is really a second picking or sorting over of th(', 
Chintzah grade, rather inferior in colour, not so long in 
staph', and more sul)ject to twist waste and foreign matter » 
and the ordinary fine white, which is variable in colour, 
but good sound waste'. The yellow varieties are produced 
in much smaller (piantities, of similar qualities, but usually 
more mi^ed together, which really makes an inferior 
^ort of article Every sort is sold on its own merits; 
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some spin^iers use only cparso varieties, and others only 
fine. • 

< Shanghai szcrhuoi (or seycliium or sechucn) is a yellow 
waste, and the prefix Shanghai ijf to disiinf^niish it from 
Canton waste of similar nature, sold as Canton szechiieii. 
All ShaTV^diai wastes were formerly offered as I’s, 2’s and 
d’s. Some shippers now continue this, hut tho Ko. 3 hciiif^^ 
very small in ([uantity and low in (|ualit^% jiarcels aia^ often 
offeia^l now as I’s and 2’s. As the No. d is, hcfu^evei^ still 
produced in the East, spinners ar<‘ suspicious that in many 
eases it is judiciously mixed with the Ko. 2 portion by 
the expert Chinese packers. * HoweV(‘r that maybe, pro- 

75"'. 257. 707,, 'dO/, 

portio.is ,u-e gcierally or j, or 


No‘"j’ No' -J’ No 

. . 

separatt'ly. 

IfKliafitvastc. — Qfi all tin* waste used by spinners, tlu‘ 
Indian washes (all ‘^um wastes) are the most mixed and 
unreliahhi. The colour viwdes from ^uvy to yellow, hut 
th('r(^ IS by far the larger proportion of yellow. The tihre 
of some IS as line and chain as the best (Tina and Japan 
silks, whilst others are coarser than ihe punjuin waste. It 
is always subject to an admixture of hits oj^ cotton, twist, 
black hairs, string, jiaper, etc. 

^ ^ Canton gn*ni ira,ste is very similar in aiipearance to the 
^■Q-reel waste, l)ut is not so reliable, and is V(U-y often more 
mixed wuth black hairs, cotton, hemp, etc. No. 2 gum is 
now a very scarce article in this country, spinners Ti'inding 
it too much mixed with rubbish, and lu'nce too costly in 
picking, etc;. 

Iir-rrcl waste is a (kiuton gum vvast(‘ produced in the 
mills wh('re tlTc C.anton raws arc rc'-reeled, just in the; same 
manner as Shanghai gum in the more northern districts; 
but the formerls of a softer nature, and has more lustre — 
in fact, Cantons are the most lustroiu^of all siy^s, ))ut are 
of a creamy shade. The silk of Canton gum and steam 
waste is spun by the same genus erf worm. 
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I y* Carlton szechuen irante is a" yellow gum waste with a 
good, bright coloui’, but apt to be greasy. The production 
is very limited, and it comes forward in little lots of 5, 10, 
or 15 ])ales. 

Steam pimjmm are allied to both punjum waste and to 
steam waste. They arc said to possess the virtues of both 
— ie. they yield well and have the colour of steam, and 
they combine the lustre of punjum. 

PiHmjunch'A^ peculiar characteristics of its own, and is 
supposed by many peojde to be the most lustrous of all 
silks. Tt is a stringy waste in app(;arance, and Iosifs very 
heavily in ])oiling off — something like 50 per C(uit. Tt is 
reeled from cocoons, a number of ends together, and put 
into l)Ook form very similar to the tsatlees, as described 
under the heading “ Tsatlee Itcnd” in “ Jtaw Silk” ; but 
owing to the admixture of ri(‘.e wat(‘r, in reeling process, 
or some such substance, the threads mat together, and 
are conse<]uently unwindal)le. In this form the waste is 
known as punjum books, which are divided into grades Ts, 
2’s, d’s, and 4’s — 8’s and I’s* being the general run for 
English spinners, generally half-and-half. Punjum waste 
IS produced in (‘xactly the same manner, except that no 
attempt is made to run it into a moss ; but, as an end 
breaks or runs off during reeling, the waste is thrown 
aside in a rough, tangled state. Of late years punjum 
books have been very largely used in India for weaving 
purposes and havt' conse(|uently become too costly to use 
as waste in spinning mills. 

China cnrlica are a well-kiiowm waste shipped from 
Shanghai, and the (piality and appearance are more allied 
h) st('am waste than to any other varic'ty shipped from 
Oanion. It is a greyish-white waste, somewhat harsh to 
the feel. The name “curly” is given to this waste on 
account of its Ixdng so full of little patches of material 
matt('d together, which have a certain resemblance to a 
curl of bar. 4’he waste is much in favour both in this 
country and on the (continent, and, as the crop is some- 
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what limited, many timea the whole of the output is 
contracted for at the opening of the season. It is a com- 
modity many speculators like to gamble .with, the result 
being that many times, w^hen th^ whole crop has been 
cornered, the price is many pence per j)ound ovct and 
above it^ value as compared with other <jlAsses of waste. 
Like most Shanghai wastes, curlies are to he hasd in several 
grades, hut the No. 3 is so very inferior.that few English 
spinners can afford to buy it, on account of the extra ex- 
pense necessary in picking out the sticks, string, and 
refuse, to say nothing of the trouble caused in after pro- 
cesses by some of these objects having escaped the pickers 
in the first instance. Generally speaking, English spinners 
buy Extra Curlies and No. Vs finding even the No. 2’s 
too much trouble in working ; but there are shippers who 
import the proportions ffO per cent. No. 1, 30 per cenf. J^^o. 
2, and 10 per cent. J^o. 3, written ()0/30/10. Curlies were 
formerly sfiippcd under a chop marit, the favourite being the 
'‘Yellow Pony” (or Peony), whilst such chops as the 
“ Double Fighting Cock ” and the “ Gold Lion ” are fairly 
well known. It must not be tak(*n tliat all curlies are 
shipped under a chop mark, nor (wen that the best curlies 
have a particular name or trade mark. Home arrivals with 
no chop mark whatov(;r are quite equal to any of the “ Yel- 
low l\)ny ” chop ; but, as a general rule, purchasers buying 
to arrive” wish to have the chop stipulated at th(', time 
«f juirchase, as a kind of semi-guarantee of quality, as the 
various wastes from the different filatures have a certain 
reputation. 

{^^Shancjliai long wastrs an^ the most expensive w^astes 
shipped from that port. They are to be had from various 

•inland districts, and are known under the different names 
of such places, though there is a great similarity in appear- 
ance and not m^ch difference in their qualities and yields. 
They have very much the appearance of knubs, but are 
tapey and very long. They yield cxceedingly«well, and 
are of a good light colour. The annual production 
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comparatively small, and vei'y few spinners can v.se them to 
advantage, on acc^>llnt of their hi^h price. For particular 
special yarns wl^ere strength and evenness of thread are 
absolutely essential, Shanghai long waste is used to ad- 
vantage. 

Kf. Japan wastes^ — The best-known waste shipped from 
^^okohama rs the Kikai Kihizzo, or Japan curlies. Tn ap- 
pearance thercj is i)ot much difference between this waste 
and 4 Uiina' curlies, except that the former is generally of a 
hettcT colour, and contains curls of larger siz(‘, longer 
staple, and conse(|uently yields ])etier. Japan wastes are 
more in re(piest for contimmtal spinners tlian for England, 
being well suited for the schap])ing m vogue there. Just 
lik(' tlie China curlies, Jvikai Kihizzo is shi])pe(l in three 
grades, but the ])rincipal buying for this country is for 
No. Ts alone, although at times paretds ()()/J0/10 are freely 
offered. 

* Iwashiro Noshi is another w^aste which is 1 airly w'eil 
known here by the; sjiinners who us(' the very Ix'st class of 
wastes. What the Shanghai long waste is to Shanghai, 
' so is Iwasliiro Noshi to Japan. They aix' very similar, 
exc('])t that the latter is a better colour, and just as Kikai 
Kihizzo will fetch a better price than China curlies, so is 
Iwashiro Noshi more valuable than Shanghai long waste. 
The production is very limited. 
it' Noshito Joshiti or Tamas is practically the lowest class 
■()f Japan waste whicli is shipped for consumption in 
England for the ordinary spinner, but there are many 
lower varieties from Japan which are well suited for con- 
tinental schappe spinners. Tamas are a stringy w^aste, 
not very good colour, and are subject to a certain amount 
of refuse. J’hey are generally shipped in proportion 
60/ JO/1 0. 

Before passing on to European wastes, , some details of 
the buying, inspecting, shipping, and landing of wastes 
from the Fast will li^t be without interest. 

Buying . — As in most textile trades, so in the silk spin- 
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ninf( industry, spinners must anticipate their roqnirc‘inonts 
to a certain extent, and buy “ to arrwc,” or “ future's.” 
This latter term is, however, seldom made use of in the 
silk trade. Comparatively speakiwf^, very little waste is 
sent over here on account of the shippers, most of them 
pri'ft'rriSj^ to buy a^^ainst orders from lirokers and 
merchants. Tlie buyin^^ “ to arrive ” is done by the 
spinners through merchant brokers, wlio transmit the 
offers to Slian^^hai, Canton, or Yokohama, a(fc*.ordiii^^ to 
the kind of waste re(|uir('d ; and the matter of (juality is 
either fix('.(l on certain standnrds wliich th(' merchant 
shows, or the spinm'r stipnlafc's tliat it lie t‘(|nal to a cer- 
tain shipment already liad In the absence of standards, 
the m('r(‘hant undertakes to delivc'r tlu' “ scMison’s avcTage ” 
— or, in other words, he contracts that his waste will be', as 
,qood as the season affords, all due care Ix'in^^ takcMi aMhe 
embarkation port that inferior waste is not shipped. 

Terms.*— T\i(i sjunm'r buys on the “ Ka.st India Com- 
pany's 'J’erms ” — ^i^^onerally written “C-ompany’s Terms.” 
It is understood, unless otherwise sti])n]ated at the time of 
purcliasc', that the waste will lu' shipped from the port 
within four or six weeks after the jilacinL^ of the order. 

InsjH’ct'uKj. — ddie systems in vo^’ue for inspcctnif^ at 
Canton, Shanghai, and YYikohama arc v(iry dilTercnt, and 
much could lie done in this respect to ensure better 
qualities and more uniformity in shipment, particularly so 
•from Canton. In this latter place the shipper buys, say, 
a parcel of 50 bales of wash' from a native' dealer, who 
conies forward and ti'iiders 50 bak's already imlde up. 
The Kuropean inspector tlnm picks out of the lot, 
wherever he may think fit, 3, 4, or 5 bales, and has them 
opened, and after examining them ])asses or rejects the 
parcel. If tlic lot is rejected, tin; Chinaman brings Ji 
further 50, which are subject to the same process, and so 
on until he has satisfied the inspector. It will be at once 
seen by one in the trade that this f6 a veryiax method, 
for John Chinaman has these bales to sell, and sell them 
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he will. If they are rejectecT^by one inspectpr, he will 
tender them to anather, in the hope that he may be lucky 
or unlucky enough to cause ^mod bales out of the run to 
be ojiened* and so pass«tbe lot. Very often the bales arc 
made up in such a w^ay that the outer coating of the layers 
of which the bales are mad(i up are composed 'of really 
good silk, wdiilst the inside is cunningly made up of 
inferior waste. This is a common fault of Canton wastes 
of a'i descriptions. The only remedy seems to be that the 
waste be delivered in bulk to the shippers’ go-downs, to be 
inspected by them in bulk, and packed by them just as is 
done in Shanghai and Yokohama, from which ports the 
waste is far more uniform and more reliable. The majority 
of the shippers at Canton say that it is impossible to do 
this in the case of Canton wastes, because they have not 
room Ml the European quarters to make go-downs in wdiich 
to Inspect the wastes. 

Fucking and nhipping Canton th(‘ wastes are all 
packed in small hales of one picul each (a picul is lb.), 
without press-packing, but they are well bound with cane, 
and the wrajiping is matting. Shanghai wastes, which 
are ] lacked under Euro])ean supervision and in the ship- 
pers’ OW'D go-downs, are made up in thi'ce-to-four picul 
bales, and are., press-packed. ^J’he Japan bales are very 
cumbersome, Ixdng packed similar to the Canton bales, 
except tliat instead of one-picul bales they come over in 
four-picul bales. Most Japan bales arc, how’ever, press-- 
packed like the Shanghai bales. The shipping is, of course, 
undertaken by the Curojiean shippers out in the East, and, 
generally speaking, the documents covering the shipments 
are jiassed through the l^kistern banks wdth a bill at four, 
five, or six months’ sight, to be accepted here by the 
merchant and returned to the bank, which holds the waste 
until the bill is retired, when the merchant gets the neces- 
sary release order. 

Landing ^On arrr/al in London, the waste is at once 
taken in hand by the Dock Company or wharfingers, and, 
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immediately it is landed, tlx^ ^ross weights of each bale are 
carefully taken, and a certain number of* each parcel tared, 
and the average tare of those taken is ]|;eckoned on the 
whole parcel. No. | or ^ lb. are reCkoned : supposing the 
average tare is 8^, 8^, or lb., the tare allowed is 9 lb. 
per bale, and any bale, weighing, say, 129^^ lb. gross, even 
though the average tare were 8] lb., would only be charge- 
able lb. net. When the bales have been landed, lotted, 
and examined for damage, dock samples are drawn from 
every fifth or tenth bale according to request, and sent 
down to the buyer, and on^ receipt of these he must 
decide whether the quality is uj) to the standard on wdiich 
he bought. Once having passed these impartial dock 
samples, he is held to have passed the waste, and has 
no claim for inferiority should he be disappointed with 
the waste when the bulk is delivered at his mill, unle*ss Jic 
can prove some veijv flagrant case of false packing, and 
even then lie must trust to the merchant from whom he 
bought. 

European wastes . — Little lieed be said about the various 
qualities of these wastes, as all have very similar character- 
istics, and are practically, with the exception of the French 
and Italian knubs, the ])roducts of the silk-throwing mills, 
as described under the heading “ Tlirowmg.” Knubs, 
however, arc the long wastes produced in the filatures 
where the raw silk is wound from the cocoon, and have 
the same appearance and characteristics as the Shanghai 
long waste and Iwashiro Noshi, except that they are finer 
and of a more “classical” nature. These knuLs are 
particularly in request by the continental spinners. 

Of the many varieties of European wastes, the following 
•are the best known : French China, Swiss China, Italian 
China, French mixed, Piedmont, and Spanish waste. 
French China, js its name implies, is the waste produced 
in the French throwing mills working China raw silk. 
Swiss China is the same produced in ^utzerlanft ; Italian 
China the same produced in Italy. French mixed is gr^iy 



58 SIL7< THKOWINa AND WASTE SILK SPINNING. 

and yellow waste from the tlirowin^^ mills, and composed' 
of Bengal, Canton, •and Japan, as well as Italian and French 
wastes. It is sqmewhat subject to cotton, but is quite a 
favourite * gum waste.’ Piedmont waste, as the name 
implies, is the fine Italian yc'llow waste made in the throw- 
ing mills ])roduqing organziiies and trams from luedmont 
raw silk. It is one of the most expensive yellow wastes, 
yielding very well.^and ])rodnciug a strong, lustrous yarn 
of aivcry elastic nature. 

Terms . — These J^hiropean wastes are not bought on 
what are known as “ ('ompany’s Terms,” but in the ordinary 
way of trade, the spinner getting ercalit, or at least getting 
the silk delivered before In; pays for it, contrary to the 
custom with Fastern wast('s. in this w^ay he can as- 
certain, on the arrival of the bulk, whether it is up to 
saiqplc or not. 1’here are faults, howevtn', which cannot 
easily be detected until the waste has been boiled or other- 
wise treah’d, so if he has any doubts about it* at all, the 
spinner, immediately on arrival, takes steps to ascertain if 
it is free from twist or crape— »/.e. hard twisted threads, 

(■riven these brief notes on a h^w of the many varieties 
of silk waste, from which it will have been noted that the 
colour, the diameter of thread, and the packing are so 
varied as delivered to the sjiinner, and being also a much 
tangled mass of all lengths of fibre — some bales hard press- 
packed and other qualities loosely packed — it will be 
understood that preparatory to boiling or schapping — i.et 
degumming — a certain amount of opening, sorting, and 
mixing will be absolutely necessary. 



CHAJTEll V. 

/ 

v4hE PiiEPAllATION OE STEK WASTE FOR DEOl^lMlNCi. 

Opening bales . — All French, Sviss, Jtaliai), and Kn^lislt 
silks are loosely j)acked, line atnl coarse j^enerally se])Mrai(s 
so that in an ordinary way one would (unpty all tin* ha^^s 
of the same quality and make a stack of wa.stc' of tin* sanu‘. 
Should it be necessary to mix white and yellow to^^ether, 
then a layer of white would he spread on tlu' flooi;, and 
then a layc;r of yellow spread over this, in whatever pft)- 
portion tlu* spiniuu' ffad decided the mixin^^ should contain. 
The whiic'i' the yarn reipiired, the more white waste would 
be necessary in the mixint^j^nd nee versa, ddiis process 
would be re])eated until the whole of the waste required 
to complete the mixiiiE^ had been added to the stack. In 
taking from this stack for boiling, care would have to be 
taken to see that the silk was most carefull^y drawn from 
the face of the bulk in even proportions from top to bottonu 
to ensure uniformity of colour in the subsequent processes. 
There is an alternative and better method to the above, 
which is adopted by some spinners. Instead of mixing 
the white and yellow wastes whilst in the gum staUi, each 
colour is boiled off separately, and then the boiled silk 
waste is put into the layers as described. 

• Steam wastes and most filature-produced wastes are 
fairly loose, anfl one-picul bales can either be taken singly 
and boiled entire, or a certain weight boiled, taking each 
bale just as it eSmes ; or the waste can be sorted — that is, 
each layer of silk can be separated, tljc good w^ste taken 
off and put on one side, and the inside of the layer or bad 
( 59 ) 
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waste put in another place, si that each quality can be 
boiled separately. ^ 

I’ress-packed ^ales of gum waste from Shanghai and 
wastes froni Japan are Very troublesome, Shanghai wastes 
particularly so. After taring these bales, they are laid on 
the floor edge up, wooden wedges are driven betl^ixt the 
layers of silk, and they are thus split asunder. Water run 
between the layers, will quickly so loosen the waste that it 
is easily pdlled into small portions. 

Gum Sc^etening. 

Gum . — There are two principal ways in which silk waste 
is freed or partially freed of its natural gum or sericiii. 
The English method known as boiling or discharging is con- 
ducted at high temperatures commonly known as boiling 
but reaching well over dOO'" R It is desired to remove all 
the sericin from the fibroin, but unfortunately thS excessive 
heat often splits the fibre and considerably weakens it, 
causing eventually weak yarns* 

The continental •process is known as “ schapping,” in 
which pro(;ess the gum is loosened by natural fermentation 
conducted at low temperatures very considerably below 
boiling point /ind is designed to thoroughly soften the 
sericin without doing any injury to the fibroin. 

Water . — No matter which process is adopted, the first 
and most important question is the water available. This* 
should be very soft, and free from iron and carbonates 
and silicates of lime, ^fhe objections to these compounds 
are on account of the tendency, in the case of the iron, 
to discolour the silk, and the limes decompose the soap 
which may be used, as the alkali in the soap unites 
with the carbonic and sulphuric acids of the lim^JS, 
thus leaving the fatty matter of the soap free to combine 
with the lime, and form an insoluble pasty, greasy substance 
which has,no washmg or cleansing properties. In fact, 
it adheres to the fibre, and makes the gum and dirt more 
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difficult to feraove ; and wjjen the silk is taken from th(' 
water, and dried, the precipitate is hardened in the thread, 
causing it to feel gritty and to be dull in appearance. The 
gritty substance is even carried forward through several 
processes, damaging drawing rollers and leathers. ' The 
harder tJfc water the more soap is necessary ; so it is well 
worth the attention of the silk s[)inner to takt^ the troubh^ 
to have his water carefully analysf'd. and if found hard to 
take steps to soften it.\ 

Soap . — The (|ucstion of soft water having been deter- 
mined, tlie next matter which retpnres the spinner’s atten- 
tion is th(i soap to be used. Alkalies eat into th(‘ silk fibre 
and render it tender and brittle ; so, to minimise this effect, 
it is necessary to soften the eflV^ct of th(‘ alkali somewhat., 
and this is best done by means of tin' fatty matters 
contained in a white mild curd soap. • 

A soft soap will degum easily and without damage l^o 
the libri!, but tlie potash in the soap appears to have a 
discolouring effect on wdiitc silks. The oily nature of the 
soap causes it to adhere closely to the silk, sometimes 
rendering it greasy and cloggy and difficult to work in 
after proc(‘ssos. : On coarse, harsh silk, like tussalv such 
a soap can be used to advantages, as it improves the 
feel of the silk. A good curd soap is exiiensivig and 
in times of cutting prices it is a great temptation 
to endeavour to save money by buying a clieap and 
k*onse(|uently inferior article. This is a game of “ penny 
wise, pound foolish,” Th(‘. soap may appear to dcgnim 
all right, the silk may go through its next jiroces.^ fairly 
well, and the drawing over-looker only finds out something 
is wrong when his waste from shvtu’s and fly increases 
• very materially, d’hi; silk when in that department lias 
in(^reased in c(Tst from its first (purchased) price by four or 
five times, being worth from 4s. to i8s. per pound, and 
sometimes inorS ; and as soap of first-class quality is 5d. to 
()d. per pound, and poor soap costs Md. to 4d. per pound, the 
saving in first cost is soon lost, witli heavy interest, if silk 
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is lost in waste after it has been through ^ one or two 
processes. A l^o'xI white curd soap should show at least 

<>4. per cent, of fatty iiiatterH, with ahoiit , 

lif) , , water and 

J 1 ,, alkalies, etc. \ 

The L^r(‘at(U’ }he percentaj^^e of fatty matter, illf; less soap 
will !)(' rerjiired for any (juality of silk; and as it is the 
fatty niatler whic)) is the costliest ingredient in soap, it is 
obvious that adulteration would mean a less jiercentage of fat, 
wdnch means moni soaj) will he need('d for a specific (piantity 
of silk. Mdieii, again, the nature of most adulterations is 
])artieularly injurious to silk, and very few more so than 
silicate' of soda, which, wdiilst assisting materially in 
hleaching silk, will at the same time dull it, make it feel 
harsh, and cause; it te) work slmrt in dressing frames. The 
sand or powde're'd efuartz in silicate of soda appears to 
stick to the' silk lihre in spite of all attempts to wash it 
e*ff, and altheiugh the' particle^s are most minuu; tlu'V e*an 
ind do, cut the silk very much, ddie' presence of this 
injurious mixture can often hede;tcct('d hy taking a pejriiun 
of boiled silk, drying it thoroughly, and tlu'ii shaking it 
w^ell, whem a wdute* peiwje'r will fall from it, which on 
examinatiein shows hard particles and is epiite; gritty to the 
touch. Much of it will not shake' off, and is carried 
forward througli the various follow ing proee'sse's, anel acts 
exactly in tlie same manner as lime soaj). A cht'ap sf)ap 
of course alwuiys contains a large perce'.ntage of wah'r, 
w'hich commodity the s])inncr is (juite well alile to put 
in for liiinself, without paying so much for il as w’hen sold 
as soap. 

For the sake of economy many experiments have; been 
made, with a vie'W to d(;gumming hy nu'ans of caustic 
soda or caustic; potash alone, used m small (jiianties in cold 
or lukewarm w^ater, which mixture softens the gum, which 
is then washed oif with clean water or soap and water, 
ddiese ex^ierimenls have not, however, been found satis- 
factory, because the caustics arc so strong that when they 
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have loosened the gum, s(* tluii it will easily wash o£f, 
they haye also attacked the fibre itsylf and burned it 
considerably. Various means of counteracting the action 
of the caustic on the fibre have Veen tcst('d, •and some 
perfected, in the chemist’s laboratory, but none havci been 
put to pyj^ctical use. 

During last few years certain soap makers^ hav(; made 
flake soaps which are supposed to contain less water than 
ordinary hard soaps, and are therefore, more eckinoinjcal. 
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SILK WASTE DKCiUMI^riNG. 

• 

^Schaji])in<f.—{i gnin silk, or so-called silk waste is piled in 
a heap in a damp warm place, and kept constantly moist, 
the gum will begin to ferment and loosen. By continually 
turning over the pile all portions of the heap are properly 
softened, hut the procc^ss takes several days, much depend- 
ing on the (piality of the silk being treated. The method! 



is too long and the stench from the fermenting matter too 
great to allow of such being much practised in England ; 
and on the Continent, where schapping is in vogue, a much 
quicker method is adopted. A cistern of wood (Fig. 18) 
measuring about (i^It. in depth and 5 ft. diameter, is fitted 
inside with a wooden cage (shown by dotted lines A), allow- 
(64) 
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ing 4 in. space between the outside measurements of the 
one and inside of tlie other. The top of tlie inner cage is 
aliout 15 in. below tlie height of the onttr cistQrn. The 
former is perforated hottom and sides with ] in. holes, 
about 4 in. apart, to allow water to circulate frc'cly from 
outer to cage. A steampipe is tixe<l to enable the 

w’ater to Ix' ki'pt at th(‘ required tempcTature. ' The water 
for use must be W(41 softened, and li is Well that it should 
have been boiled. When the (astern is empty, about 30 
11). of silk is laid in the inside cag(‘ ; sonu' wah'r is then 
run ill, and the silk wc'll IxaiteiA down until it is thoroughly 
saturated. Another 30 lb. of silk is tlum placed in, well 
trodden dowm, saturated with waku*, and the process- 
rep(!at('d until tin* inner cage is full. Sonu' boards ar(‘ 
then placed on the silk, and lieavy wciglits placaal on them 
to hold down tlu! silk, whicli is disposed to swell and b 
rise out of th(‘ waller. When well weighted down thi‘ 
cistern is filled U]) with water to <S or 10 in. alxwe tlu^ 
boards, and the temperature ke[)t at about 140' F. until 
the operation is complete. This will take from two to six 
days, according to the (juality of silk under trcatnu'nt. At 
the expiration of two days a string of silk is taken out and 
rub])ed w^ll between finger and thumb nail and then 
])roken,and if the silk shows fine fibres at the broken ends 
rt is soft enough, or d(^gummed sufficiently, for the next 
process. J If, (ui the contrary, hard (Uids show, the silk is 
k(^pt nr the cistern longer, and the test made every day 
until it is softened enough. In place of w'ooden cisterns 
it is now most usual to use large kiers which can bo 
hermetically clos(xl. On ^'moving from tlicsc kiers it is 
sometimes advisable to put it into a hydro extractor for 
the purpose of getting out as mucli dirty and gummy 
liquo^’ as possiLle. Afterwards the silk is placed int(^ 
shallow wooden t^-nks with wafer heated to about IHO' F., 
and kept at this temperature for some^ time, so that tlio 
loose gum can he easily washed ok. f)r the silkiis placcxl 
in shallow circular machines (Fig. 19j which are revolvetV 
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slowly, and at the same time "a stream of water injected 
into the machine, thus w'ashing the loose gum thoroughly 
off the librc', w'lrlst tlic })eatei's or stampers keep the waste 
soft and pliable and Indp to loosen the gum. Sbme silks, 
such as cocoons, will swell exceedingly in the first degum- 
ming iKjuor, and have to he continually beaten ail'd trodden 
by th'^ attendants liare feet to ensiiri^ their being saturated 


S 



Fi({. 111. — Wastt* wiihlier or slainpcr. 


thoroughly. A\ hen soft enough they are sometimes placed 
on a perforated and movable tabh% which is moved slowly 
imderneath a jet of water, which is arranged above the 
table so that, by its great force and fine spray, the cocoons, 
or silk, are exceeding well washed, to free them from dirt 
and all loose gum. After the silk has been under the spray 
for some time it is turned over, so that what was under- 
neath cohies uppermost under the tap for the washing, 
Hvhich is rep ^ated. Much experience and skill are neces- 
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sary to bo probcient in atl these processes, and every 
operation needs most careful suj)ervisii)n — water testing; 
for heat and softness, repeated testing^ of the silk to 
ascertain if it is softening satisfactorily, etc. Any slack- 
ness or inattention to any of these details may result in 
the 41 k jieirig inadequately scliapped, apd if the silk is 
allowed to pass, although not satisfactory, much troubU' 
may be caiis('d in the after processes, anjl the yarn spoiled. 
After the washing, the silk must l)e dried, beaten, Hud 
conditioned. 

The silks most in favour for schapping are Japan wastes, 
China curlies, knuhs of all sorts, and cocoons of all de- 
scriptions. (Uim wastes are more dillicult, because by 
the nature of their production they are subject to hard 
ends— i.c. twisted threads — which do hot lend thomscdves 
lo the softening [jrocess. Steam wastes ikhkI care becftuse, 
although tluwdo not^contain hard ends, they are so matted 
in hard lumps that they soften in a very irn^gular manner, 
and whilst some portions might he exceedingly well 
^chapp^!d, the next jiortion may be hard and gummy. 
For schappe yarns it is fairly sah? to assume that the 
cheaper the yarn the more gum the buyer is purchasing. 
A first-class white schappe contains only 1 to p(a’ cent, 
ol gum, and it is obvious that a great deaUof skill and 
atteaitioii has been necessary to enable the spinner to pro- 
duce such a yarn. OtlKn* yarns can be bought which con- 
tain up lo ‘25 jicr cent, of gum. 

or (Jischarfjing.—TheHe are the names given to 
the processes by means of which a/I the gum is boiled oli 
the silk fibre ; and the methods of doing so, whilst varying 
very much in detail, follow two main ideas or principles. 
•One is to subject the silk to boiling liquors of water and soap, 
and so get rid*of the gum as quickly as possible ; and the 
other is to soak the silk in hot liquors, and do as little 
boiling as is possible consistent with a thorough discharge 
of the gumming matter.- The boiling' cisterns ^ised to be 
made of copper, but of late years wooden ones have bcconje 
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very popular. Fi^. iiO is a se&tional drawing showing the 
constru(‘.tion of tlK;se boiling tubs, as they are called, and 
two of them are.usually placed side l)y side for convenience 
in working. A is the* outer casing of wood ; 1> is a per- 
forated iron false bottom, perforated to allow steam to 
issue from pipti S, which is coilc'd round the tufe’ bottom ; 
W is a watxu' pipe ; C is an outlet pipe, which discharges 
into the drain J);Tand V is the floor level. The tubs are 
() ff. deep^by 4.1 ft. diameter. 



Boiling in hags . — This refers to the placing of the silk 
waste into strong open-meshed cotton bags, measuring 
about if) by 10 in. From 12 to Ib oz. of silk are put into 
one bag, after the waste has been well ope-ned and loosened 
by the “ bagger.” It is put in th(^ bag in as bulky a con- 
dition as possible, and the mouth tied very securely ^with 
cotton tape to prevent the contents dropping out during 
the boiling process.^ ft is very im])ortant that only small 
quantitiesvbe placed into one bag, so that there be plenty 
of room for the silk tp swell. The mesh of the bags should 
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be about J in., so as to allo\^ the water to circulate fia^ely. 
Tt is an important matter that there hI)^)uI( 1 he periodical 
examination of these ba^s, because th(‘ constant wear and 
tt‘ar result in their bein^^^ torn, tlie silk thus droJ)ping out 
of the larger holes ; and, a^ain, the hajjfs shrink so much 
with coniiiiuous boiliiiij^ and immersions in hot licpiors 
tl)at in time the mesh becomes very close, water piu’colates 
with didiculty, and the result is that the ^ilk is not properly 
disci larj^U'd or dejrummed. 

BoiUnf/. -For the boilinpj tub described above, lOO to 
120 lb. of silk is placed into haj^^s. Before puttin^^ thest' 
ba^s in the tub the hoilin^^ liquor lias beiui prepared. 
About IS to 24 in. of water has been run in, about 12 Ib, 
of white curd soap has biam added in thin shreds, the 
water then brought to boilin^; point, the soaj) imdted, and 
the whole allowed to cool down to If^O" F. Tlie ha^s of 



Fig. 21. — Kako, 


silk are then thrown in, and at the same tinu‘ candully 
pushed under the li(|Uor by the help of a polo until they 
become so saturated that they remain under of their own 
accord. When the whole 100 to 120 lb. haj^ been put in, 
the ba< 4 s will lu'arly have* hlled ttui tub, and the liquor will 
just cover them; then the steam is turned on, and as tlu' 
\\iater boils the bajjfs are turned over and ov('r by the action 
of the steam, so becomin^^ boiled in all pa.rts alike. Tlu* 
attimdant must sec that the baf:;s ar(; on the move, and by 
means of his pole, or the wrou^ht-iron fork shown in 
Fig. 21, must push the bags always under water which is 
•to ensure every portion of silk being thcrroughly deguiumed, 
Tf constant sloV boiling is not kejit up, the portion of silk 
forming the centre of the bag retains some gummy matter 
which is very detrimental in after processes ; or the waste 
may be discharged, hut the centre retains a ^quantity of 
yellow colouring which does not wash away. 
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A thoroii^^hly good atteiidaiA will see that the waste be- 
comes th()ronghly«aturatcd with the soapy liquor and that 
the soap foam entirely covers the silk throughout the time 
occupied in boiling. ^J^he first boiling should occ-upy from 
l .l to ‘2 hours, when steam is turned off and the licpior 
allowed to rum away, the silk being then roiifI)ved and 
taken to tli«^.^ hydro extractor, I^’igs. ‘2‘2 and 2.‘1. These are 
strongly constructed, and the cage A is best made of 
copper. The material is placed inside this cage and the 
machine set in motion, when the centrifugal force and air 
current drives the water out through the sides of the re- 
volving wire cage, against th(i stationary strong iron sides 
of the outer cage !>, whence it ('scapes at the outlet C. 




^ 

Fic. 2 ± — Hydro ovtractor (si<lo elcvationj. 

This semi-drying process g(^ts rid of the gummy, dirty 
li(luor from the silk out of its lirst boil. Another way of 
achieving the same result is by mc'ans of a mangle machine, 
Fig. 2*J, through which the silk is run, two or three bag^ 
side by side. The top roller is held by strong springs 
operated by hand-wheels. Some spinners are very fond of 
this s(jueezing of the silk, and doubtless when the lot is 
full of cocoons containing the worm and chrysalis, the 
mangle is a means of crushing these deleterious matters. 
It is also thought by some to put a lustre into the silk' 
not obtained by the hydro extractor. At the same finn^ 
the mangle causes a slight discoloration ot fibre if used on 
wormy wastes. Again, some qualities of silk are lifted 
out of therboiling tub on to a wooden grid placed on the 
tqp of the tub, and allowed to remain there some time. 
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whilst the liquor gradually drips back into the tub. Mean- 
while a second tub has been half hlled^with water, about 
15 lb. of soap dissolved in it, and the whole boiled and 
allowed to cool as b(‘fore. The w.aste jlVc'vioiwly treated 



Fig. 28 .— Hydro extractor. 


is now put into the second tub, and re-boiled from 1 to’i.J 
hour, all the*time being constantly watched as in the first 
bath. It is then taken out, and in some cases immediately 
placed in the hydro extractor and dried as ijauch as possible ; 
in other cases the silk is placed id clean hot water at 
about 180'" F., well rinsed from soap, and then dried. 
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Some spinners like the sillj to be a little soapy when 
finished, and others take just as much trouble to wash the 
soap out. One class say the soap feeds the silk and helps 
it to work lon^^•whilst tlu' other class say the soap makes 
the silk work L^'casy, clo^^t^y, and dull, l^rohahly they are 
both ri^dit in their respcctivi; mills, the difference in the 
trt'.atmeiit arising more from the difference in the water 
and soa]) i*sed than anythin^^ (dse. The liquor in the 
second hoiliim tulfis sav(‘d and used for anothe.r boil, hit 



u.s (I first hoi/ o/ilf/ ; and in place of usine fo ip, of soaj), 
only M lb. need ho used, as suflicient soa])y matter is left in 
the licp.ior of the si'cond boil to make the addition of 8 lb. 
of soap (piitt' enough to ensure a projier di'gumming. 

The first boil is for the ])ur})Ose of thoroughly softening 
the gum, and when, .properly done the silk feels soft and 
very slimy. The after processes are to wash off the gum, 
and at the same time to bleach th(‘ fibre. For many 
qualities of silk wastes some spinners do not boil 'the silk 
in the first instance.- Instead, they omit bagging the silk 
and put lOff'to T20 lb. into the tub, and press it well down, 
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somewhat aftt^r the maniit"* descrih('<l in scha])pin^L and 
allow the silk to remain in the soapy li.^nor h to 10 hours 
at hS(r F. The <411111 is then Joiind to be w'ell softened, 
and the silk ri^ady for puttin^^ into a second hath and 
therein hoiled. Never under any circumstances should the 
silk he plijiced in water which is bothnff. This would, 
particularly in the second boil, fasten the' dirt, and colour 
into the fibre. 3’ho boil should not b(‘ of a violent nature, 
as it would blow or disinteorate tin; silk fibre. Very 
violent bollin^^ cou[)]ed with an (‘xcess (»f alkali, will spoil 
the libi'i', and if then a brin of such silk be examined under 
a powerful microscope it will he scHai that it jiresents the 



apptnirance of having little projections from the thr(*ad, as 
if the fibre had split. Fi^. 25 shows this appc’arance 
better than words can describe it. A is a brin of silk 
prgperly boik^d ; B, a brin too much Iniihal ; and at C tlui 
fibre is shown broken. 3dn’s fault makes the silk very 
tender ; it will not spin to as fim^ a count as it oii^ht, and 
in the various drawing processes a gr(;at deal too much 
wast(i is caused. 

• Aft('r being once used, the soap hatlfs are often sold to 
dyers, and are l^nown as boiled-off or gum liquor. They 
are valued on account of the gum and fatty matters in th(i 
li(juid, and arc used for dyeing purposes, the gum adding 
lustre to dyed silks. A great deal, however, of f,he boiled- 
off liquor finds its way into the nearest brook or river, thu,s 
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polluting it to some extent, •ft is possible that legislation 
will in time compel all spinners to turn out their waste 
li(]uors in a sj^ate of purity. Some have already had to 
(*rect press filter plants to recover soaj) from the liquor and; 
managed to make a satisfactory and fairly economical 
business of it.\ t 

Jifcipcsm/or hoiJing . — The following reci])es for silk boil- 
ing will be found of great service. 44ie soap must be of 
gd^)d quality and the wat(‘r viay soft, oi* the proportions of 


soap used, and even the time occupied in boiling, will have 


A) be altiTod : — 

• 








First li'M 


SlM'Olltl Poll. 


VVcij;lit 

III (tUIM. 
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4^ 




« 


s 
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H 
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C-i 

7. X 
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ll.s. 

M.iis, 


ll.s. 

.Mins. 

ll.s. ll.s. 

Homo China . . . . i 

Italian, French, and Swiss ; 

120 

1)0 

9 


00 

11 ... 

gum wastes 

120 

120 

IS 


150 

10 . . 

Canton giini and sfcoain wasttjs 

120 

SO 

10 


75 

12 

Curlies, knuhs, and kikai 
Shanghai, punjnm hooks and 

i 100 

1 

i 00 

1 

10 


fk) 

10 

waste 

! 120 

!)0 

, 11 

0 

00 

, 15 

Indian wastf^s 

Tnssah knuhs and throwsters’ 

KK) 

1 00 

1 


00 

12 

waste 

' 100 

' 90 

10 

4 

00 

12 

Tiissah cocoons 

' 100 

; 120 

1 1:1 

0 

HO 

7 , 4 


The chemicals arc salts of tartar. If a specially white 
yarn is required, made from China wastes, half a thimble- 
ful of No. 1 Jllue is put into the second boiling liquor. 
This takes away the slight cream tone, which is really the 
natural colour of "silk. It wall be noticed that home Chiha 
waste takes much less soap than Italian, Frencti, and 
Swiss China. The reason for this is„ that home China 
waste (English thrown) is soapy, whereas the continental 
is not. .iThe gum of foreign thrown waste also takes a lot 
.iinore softening than the English, very often caused by the 
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addition of greasy compcmiitTs to raw silk prior to winding, 
etc., hence the longer time occupied in Ijoiling ; the alkali 
in the soap used by home throwsters has sjightly softened 
the gum, •because the waste has usually been tying in a 
heap some months. In ))oiling'Off white gum wastes of 
English aftd continental origin it, is not uEsolutely neces- 
sary to have two boilings, one being quite sufficient if done 
in the following manner : Uun water in the boiling tub to a 
depth of about dfi in., add 10 11). of soap, b(‘at ’until the 
soap is dissolved, and then ])ut in JOO lb. of silk in bags. 
Allow them to remain in for 1 hour at about ItU)' E., tbeii 
add 15 lb. of soap wbicb has prtwiously been dissolved. 
Boil the silk for hours if continental, and for 1 hour if 
English. The silk is tlnai tak^m out and ])ut through thc^ 
hydro extractor in the usual w^ay. 

Steam, curlies, knubs, and kikai classes of wastes ]h\ed 
putting through rollers, or into the hydro extrador, be- 
tw(’en the iirst and second boils. All wast(‘s which con- 
tain chrysalis, as kikai and curlies, want careful treating 
in the first boil in order to get them W(ill sofUmed, and 
should then he well washed to get rid of the dirty-coloured 
li(juor caused ])y tlu* chrysalis. If the wastes are put 
straight from tlu' first boil into the second boil, they bold 
a large quantity of disc.oloured water which stains the 
waste and is practically boiled into the waste l>y the second 
boiling, which is thus made to act practically as a dyeing 
li(p.ior. V^cry dusty wastes, like the Indian variety, recpiirei 
a preliminary wash before the first boil, and a good way is 
to prepare an ammonia bath — a shallow wooden tank full 
of water into which a pint or two of ammonia has been 
added. The waste is then rinsed through this bath, the 
5,mmonia killing the grease and dirt irf a wonderful way, 
and ^llowing tSe soap in the first boiling to play immedi- 
ately on the silk Jo degum it. The colour of waste treated 
in this way is usually much clearer and whiter than it 
would be if boiled off without the preliminary bvth. 

Each class of waste requires careful study and super- 
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vision to piin a knowledge of'ivhat is tho best process and 
the most snitabloi,water and soaps. These differ so much 
in various districts that a process which will suit one 
spinner miLdit have to^be altered very materially To suit the 
conditions in anotlnu’ district. Silk boilin^^ and schapping 
are most iinpoAtant j)rocess(‘s, and ou^dit to be»conducted 
by intelligent and skilled workmen. After they have done 
their part, this rt^sultin*^^ silk needs careful insptiction day 
by ‘day, ‘and any waste not properly boiled or scliapped 
taken out and redone. 

Boiling 'without hags . — Many spinners dispense entirely 
with tlie use of ba^% ])lacin^ the silk waste direct into tubs 
in weights from 100 lb. upwards, and adopt various means 
for mechanically handlin <4 the much tanf^led wet mass 
after lioiling. * 

Ether and soap foauL — Jloilin^ experiments of late years 
have been fairly numerous, and parents have been filed 
covering use of certain ferments, jiancreatine and the 
like and use of soap and alkaline foams and also de^um- 
ming by use of ether. Tf the latter process could be de- 
veloped economically, and at same time enable the gum 
to be separated and made fit for (‘-ommercial use, all 
otlier methods known up to djite would probably be dis- 
placed . 

Dnjing . — After boiling, washing off, and treatment in 
the hydro (‘xtractor, the silk is taken, by means of skips 
on wheels or trucks, to a stove or drying machine. Th(' 
stove is very often a room partitioned off from the boilers ; 
or, if that is not convenient, a room near the washhouse' 
is used, being converted into a stove by means of a coil of 
steampipes along the floor. Posts are erected at distances 
of ‘2 to 3 ft. apart, and cross beams alfixcd to them, oft 
which are placed small galvanised hooks. The silk is 
hung on these hooks and allowed to remain in the room 
until thoroughly dry, or latticed stages are erected round 
the rooniyand the 'silk placed on them until diy. 

^ Air should be kept in constant circulation to obtain the 
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b3st results in the shortest t^?na The silk should he well 
opened to ensure best possible results. ^ 

" Drying by mechanical 'means . — In order to economise 
in labour {>nd obtain large weights silk dried per daj% 

To Kan 
^jxliaustor 

A 



some spinners uje drying machines of which the most 
successful is the Tomlinson Haas type, Figs. ‘26, 21, 2H, 
29, illustrates this machine. „ 

In the heating compartments (c, a, 6, c, d) the air passes 
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over steam y)ipes, thereby in(^«^asin<^ its temj^eratm’c. In 
the flryinL^ chaml|ers (A, Jh C, D, E) the air passes throiif^h 
the matcirial from the lower to the higher, absorbs the 
moistiire*and cai’ries ii awa^L • 

The; (Iryiiig air, which is drawn through ilie machine by 
a fan at tlje eTt^^ of pipe 1? is always passing tlfe whole of 
the dryingj[;]iaml)(‘rs and heating cojnpartments in a com- 
plet(' circle. ^ 

Th(' aif inlet is at one of tin' healing c-ompartnumts by 
one of th(j valves S (e, a, />, c, (h. 1’lie air outlet is at one 
of the (hying chambei’s by one of the valves 0 (a, />, r, dy c'). 
d’hese two valves and the oik' bi‘twe(‘]i them K (a, />, c, d,e) 
are connected and act automatically ; for instanc(‘, when 
S /) is opened for the air inlet, 0 h opens automatically for 
the air outlet, and*'K clos(?s the connection bc'tween ]> 
and'/;. The way the air must take is therefcjre as sliown 
li)y the dotted line. ^ 

As the workman empties and refills the chambers fj’om 
the left to the right, it follows that each succec^ding one he 
opens will be the driest, the next a little wetter, and so 
on, and the; last chamber on the left will be the wtdtest. 

In tlu'. diagram alxn'e, chamber (J is the driest. It re- 
ceives the dry air, which enters the machine from the 
atmosphere, by valve S h, into the heating compartment />, 
and IS conseqiK'ntly only (.nice heated. Eefore th(‘. air 
enters chamber I) it is lu'ated again, so tliat two lieating 
compartments are acting upon the material which is rt'ha- 
tively wetter, and so on, chamber E R'cu'iving the heat of 
three chambers, A receiving that of four, and chamber II 
< which has just been filled in and contains the wettest 
material) receiving the heat of five heating compartments. 
The dry material Of chamlier 0 is now removed and wet* 
material takes its place. Chamber i) now become!^ the 
driest and C the wettest. 

In order to maintain the same graduated circle of air, 
the workiyan closes S h and opens S c. With B 6, Oh 
closes and E h opens automatically, and with B c, 0 r 
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opens and Iv c closes antoin{.:ical]y, the air entering at S c 
and leaving thti niacdiine at 0 c. Chancier D, l)eing tlu* 
driest, now receives the heat of only one (’onipartinent, 
while chamber C, Ix'ing the W('ttesl, receives tfiat of all 
five heating conipartinenls. So tlu' workman goes on all 
day, empt^ng and relilling tlie chainlx'rs, c'osing the valve 
on the left, and opening tlu* one on the rights this being 
liis wliole woi'k. 

It IS easy to see that by this method of (piick drying it 
is im])()ssil)le to spoil tlu^ mattTial or, tin the other hand^ 
to wasUi any steam, as all is ahsohitt^ly used for drying. 



In addititin to drying the inachnu' is also able to con- 
dition material with onct* liandling, an advi’tntag(‘ that 
cannot he ignored in these days of keen eompetition. 
^'Anotlun' system is to use one of the numerous drying 
mafiliines, of the tyjie illustrated by Fig. 30. A is the outer 
frame, and (I, JI, J, K represent four sections into wjiich 
the machine is divided for convenienc(‘ of looking into tln^ 
apparatus if anytliing goes wrong. H is a space provided 
to draw in fre.sh cold air, or it can be utilised by putting in 
a tubular heater and fan, and so forcing air to the top of 
the Headline to the outlet E. This outlet in the machim^ 
shown is provided»with an exhaust fan, and draws hot air 
from the bottom of the machine through the silk, so kei^p- 
ing the material light and loose. The w<^t silloiM is fed 
into the machine at F, and carried forward by means o^ 

6 


f 
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a latticed chain C to end, whiwi the silk drops on to the 
second latticed cljain D, that portion of maferial which 
was uppermost now being underneath, and is thus carried 
forward a'hd dropped ^ain on the third chain, ajid thence 
to the outlet L. Some machines are made with five or 
seven sets of lalijiced chains in place of the three iilustrated. 
S are stcanjpipes for heating the chamber. 

One of the advantages of a machine is, that it can be 
placed at wne end of the washhouse or near to that estalish* 
ment, so that the silk is not carried out of doors to the 
drying place. In cold weather silk should not be allowed 
to be chilled in transit from the finishing liquor to the 
hydro, or from thence to the stove. Frost and cold 
winds damage the fibre very much, making it harsh and 
tender.^ . ® 

I>rving appears to be a very simple process. The 
•ordinary workman thinks it only necessary to take the silk 
and hang it on the hooks in the stove, or put it in the 
drawer of the drying machine, for the heat to do the rest. 
'This is a great mistake. /Bad drying means irregular dry- 
ing — too much or too little, which are equally deleterious. 
If a stove is used, the silk needs hanging on the hook — 
not in a big lump, the centre of which retains moisture 
after the outside is dry ; but the portion hung should be 
pulled and opened, to make it hang as lightly and loosely 
as possible, so that the hot air can circulate freely through 
the silk, so drying all portions of it. When placed in a 
drawer, it should be spread lightly and evenly, and then 
the result is a nice lofty silk, whether stove-dried or 
machine-dried. It must be thoroughly dry, or it will not 

condition " properly afterwards. After drying it is usual 
to weigh the silk, in order to see what percentage of gum 
is on the fibre or what percentage of gum has been boiled 
off ; and this is important to watch, because of its effect in 
regulating the price or value of the silk' in the gum, and 
a proper record should be kept and examined from time to 
time, in order to see that the qualities are not deteriorating 
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or having additions made to the natural gum by the 
natives in the East.| ^ 

Percentage of gum lost in boiling. — Appended is a 
list showing the approximate amount lost*in discharging 
various w’astes : — 


Quality. 

1 Weight, to 

1 Boil. 

Weight from 
* Stove, 


lbs. 

‘lb, 

t 

Home China . 

100 

f)(l to ()0 

Foreign China 

• - - ' 

70 , 

75 

Canton gum . . ^ . 

. 1 

70 , 

72 

Steam waste kniibs 

*. i ' 

f)0 , 

f)2 

Curlies and kikai . 

... ,, ^ 

00 , 

70 

Fine Shanghai 

,, i 

(W) , 

72 

Coarse Shanghai . 

• • • ,, ' 

(iS , 

70 

Indian wastes 

♦ K 1 

04 , 

70 

I’unjum books 


, 

55 

Tussali .... 

• 

t>(> , 

SO 

• 


It will readily be undc^rstood how vital a point is the 
loss in boiling when one considers that raw waste in year 
1917 costs from ‘2s. 6d. to 7s. Od. per pound, so that the cost 
of the discharged waste is augmented or decreased in 
accordance with the loss, and vice iHrsa . The value of the 
raw material is proportionate to the yield after boiling. 
The loss on all classes of waste is important, for no matter 
if the quality be low, an extra 2 or 3 per cent, loss in the 
boiling increases the cost of the yarn made from it and 
gofgs to reduce the margin, which on lower quality yarns 
is, generally speaking, correspondingly less. It is not a 
sutheient test to simply take the weight of silk returned 
from the stove, as the degree of dryness may vary at dif- 
ferent times, being better dried on some occasions than 
Mhers. It is essential that systematic tests be made from 
tim^ to time, by taking 10 lb. of gum silk made up from 
ten separate bales, 1 lb. from each, carefully weighed to 
fractions of an ounce, which is sent to the stove to be 
dried, say, for twenty-four hours, when the waste is weighed 
and the loss carefully noted. This treatment is repeated 
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several times until it will losetiao more by drying. To the 
n(‘i rc'sult juld 11 percent., which is the natural moisture in 
silk, and is tlie recognised legal proiiortion allowed. The 
weight now arrived a4 is the natural weight of the silk. 
Have the silk boiled along with an ordinary l)oil, specially 
mai’king the ljfj,gs containing the dried silk, so that, when 
discharged^ these particular liags can lie sorted out and 
the silk taken froni them and dried in the same manner as 
described* above, until it will lose no moi-e by drying ; then 
add n per cent., and from this tht‘ exact loss in boiling 
oil can l>e ascertained. Example : — 


DiywcMi^dit. . . 9’0 lb. 

Waste ill tlie j^uni tateii Lins 11 ]>or cent . . 0*99 

from llie bales, 10 lb. 

Nal iiral wearbi 9 99 

Su})p().st‘ rvsaUiiiir iHubiiicofl bo 7 H).. thou tjij<lor dry . b-87 lb. 

^ IMus 11 }>or cont . , 0'7d 


7 ’92 

Doduot from 9-99 lb. 

7-92 

2*97 lb. loss oil 9 99 lb. 29*72 per cent. 

If a rc'cord be k(;pt of tlu-si* trials, and also of the daily 
results from the stove, any unusual loss will bo ([uickly 
noticed, and steps can be taken to find out the reason and 
prevent further loss. The records also show if the boils 
are being properly dried in the stove. If it be that the 
waste has deteriorated — which is many times the case — 
the spinner must not lose sight of the fact that he must 
buy at a iiroportionately lower price, or replace it by other 
qualities which yield what he requires. 

Home China wastes reipiire w'atching very carefully, as the 
different throwsters may put a greater percentage of soap 
in their waste, to say nothing of the extra so-called “ con- 
ditioning.” It naturally follows that damp ’w^astc will yield 
a less percentage after the boiling and drying. 

(tuiii wastes from the East, and particularly punjum 
wastes, are soinetinies “faked up ” with rice wat(U', made 
into a sort of size, which adds weight to the silk in the 
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raw, but l)oils out only too easily. Af^niiii, the Indian 
wastes are very dusty and sandy at time/, which all means 
loss of yield. 

BJeacJiiutf . — Some silks are very yellow in colour, and it 
is occasionally necessary to bleach them. Ibissah is tlu) 
most dittidilt silk to bleach, so that any mechod of bleach- 
ing this class of silk which can be applied succtissfully will 
also b(' found to suit other silks. Bpt of course the 
strength of the liijuor and the time occnipied will \fary 
according to the class of silk to be treated. The silk pro- 
djaced by the Bnmhj/jr mart is^ more easily bleached Jthan 
tussah. ITe safest and most powerful bleaching agents 
are the peroxides of hydrogen and sodium, but being so 
costly they are only used for very sjiecial purposes. Sul- 
phur bleaching is not n(‘W oftini practised, because the 
result is not permanent. (The following is a good bletich- 
ing bath for 100 lb. 4 )f silk previously boiled off: 4()0 gal- 
lons of water, 30 lb. caustic* soda, 20 lb. white curd soap, 
20 gallons of hydrogen pero.xide, and a little ammonia. 
The silk is steeped and boiled for a few hours, until the 
■desired result is obtained.'^ 

much cheaper method is the following : 400 gallons 
water, 20 gallons peroxide, and a little borax. The 100 lb, 
of silk is placed in this bath tor from ten to twelve hours, 
and then turned over and allowed to remain for the same 
period, after which it is heated up from 12(f to KKT T. for 
from two to four hours. The bath will last longer if a 
little soap is uscd.l 

Another useful chemical for bleaching is the one sold 
under name of “ Blaaikit,” but as this is or was a German 
product a substitute can be supplied by English chemical 
makers. * 

BJeking silk . — After boiling, bleaching, and drying, the 
silk should be examined, and, as far as possible, all foreign 
^matters, such as straw, China grass, hemp, hairs (from 
animals and human beings), hard-twisted ends, ^tc., picked 
out. This examination may be deferred until the afl^r 
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processes; but then the pifl^ings are broljen up into 
ttiousands more \)ieces, thus making the operation more 
difficult. ^ The, best plan appears to be to have the dis- 
charged waste, as it ct)mes from the stove, lool^ed over hy 
females, who should take out all the large and easily seen 
deleterious objections. The waste may then ha^e a second 
picking, which will be described in due course. 

Fokiugn Matters. — The foreign matters to be looked' 
for* in thb various wastes are — 

Giwi wastes — i.e. thrown wastes. — Hard-twisted ends, 
tine and coarse, usually caljed “ silk twist,” and made by 
the attendants in various reeling and winding processes, 
very often when making piecings ; but the bulk of such- 
faults are made by the cocoon reeler. 

Steam', kikai, and eurlies wastes. — Only a few straws 
- aivl hairs are found — so few that they are not of much 
consequence. i 

Pnnjuju waste. — Subject to rotten portions of waste and 
hemp. 

Shanghai and Canton gwm wastes. — Subject to silk twist, 
hairs, straws, and China grass. 

Indian and szechuen wastes . — AH sorts of rubbish — 
from paper to bits of cigarettes, from nails to pieces of 
hoop iron, «traw and hemp to bits of rope, and hairs in 
abundance. 

Some of the grades are full of balls of silk, and inside 
the ball is a piece of paper or some vegetable substance*; 
then^ comes a layer or two of bad silk, then some good silk. 
The lower grades of waste contain from 5 to 15 per cent, 
of such objectionable matter, and therefore these wastes 
are shunned by most spinners, as it is impossible by any 
known system of picking to rid the waste of these faults,, 
and in consequence the yarn resulting is only a seconi^-rate 
article, and can only be used for very poor goods where im- 
perfections are either not seen or do not matter. The hairs- 
in the wa^te are from the animals like goats and sheep, and 
also combings from the heads of the peasants. It will be 
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remembered that a large wefght of silk is reeled in cottages 
by peasantry, and they often keep dc^nestic animals in 
the same abode : therefore the hairs frt)ra them get mixed 
with the waste thrown on the door during the reeling 
process, and all are mixed and sold together as silk. The 
deleterioifs matters in silk w^aste are chiehy vegetable and 
animal, and since competition has become kjiener, many 
attempts have been made to destroy jthern by chemical 
means. » • 

Carhojiisatio/i . — In worsted spinning the purging of 
yegetable matters from the wool by means of so-called 
carbonisation is an accomplished fact, and it is a little 
surprising that this proc(‘ss has not come into general use 
in the silk spinning industry. Probably th(‘ reason is, that 
silk is a very costly article, and is very soon damaged by 
acids, and in such a way that nothing can remedy the 
d(‘fect. Sometinies#the damage done to the silk w’aste in 
some of the processes has not been detected until the yarn 
has actually been spun and woven into cloth and then kept 
on the warehouseman’s shelves for some time. When taken 
down, the goods have been found eaten into little holes, 
or the colour of the cloth has been allected, making it look 
“spotty,” this being caus(‘d by the action of some acid 
which has not been thoroughly washed oT the waste. 
Foreign schappe spinners have perfected a carbonisation 
process. Still it is quite possible to use this treatment 
for fully discharged silks. It is well-known to ch<;mists 
thatfailute sulphuric acid, strength 2 per ccmt. of acyd at a 
temperature of from 50“ to 55° C\, will thoroughly carbonise 
ligneous cellulose, and for raw cotton the same percentage 
of acid and a heat of 7r»' C. will suffice. The effect of the 
acid and the subsequent drying of 5;he waste at a high 
teyiperature are to convert the vegetable matter (cellulose) 
into friable hyyiro-cellulose, whilst the silk (animal fibre) 
is left intact. The grass, hemp, etc., first turns brown and 
then black, when a slight crushing by rollers^ reduces the 
matter to powder.) 
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The acid requires thorouglfiy washing off the silk fibre 
or iKUitralising alkaline treatrnent.J 
X A metliod of carbonising by muriatic acid^is as follows : 
Th(' silk [s taken fron:^ the diying stove and plated lightly 
and cvi'iily on hurdles in an air-tight room, and exposed 
to th(‘ fumes of.muriatic; acid for from tJjree to four hours. 
After this temperature is rais(‘d to 300' ¥. for half an 
hour or so. T’he Jjeating is stopped and fresh air let into 
the'cham^K'r. When it is cool enough, the silk is taken 
out and given a thorough washing to remove all trace of 
acid. Jt must tlu'n be re-dried, and on examination the 



vegetable matters will be found brown and black and very 
brittle. A bath of sulphurous acid, a drying process, an 
alkaline bath, and a thorough wasliing afterwards will 
eff('Ct the same result. i 

Fig. 31 illustrates a carbonising chamber in end view 
and sid(^ elevation. The treated silk S is placed on trays 
T, which can be easily handled and pushed into the 
chamber as they are filled. The chamber is heated l?y a 
tubular heater or steam-pipes F, and the ,hot air is drawn 
out by a fan at F when the silk has been in sufficiently 
Jong to effect a proper destruction of the vegetable 
in/a-tters. 
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It should^ be understootf* that this process is a rcrif 
^dcJicatv one, and the least iuiscalciilat](j#i or earelossn(‘ss 
on the part of tlie work-people will ahsohitclv j^poil the 
silk, inakirf^ it t(‘nd(‘r, rotten, and ]){tdly discoloured. 

• To ensui'e success undouhtedly a works’ chejiiist ouf^ht 
to have cliHi’gc of an}" caiTonisation process, 

Destnicfiou of llair . — Hair and silk both ])e^n^^ animal 
fibre, it would appear that what will dtfstrt)}* the former 
must at l(‘ast materially injure the latt(‘r, hut Vluanrcal 
research during the last few years has shown that hair can 
melted away without the ch^'micals used damajjfin^ silk 
fibre. Sevei'al patc'uts have h(‘en taken out in this con- 
nection, hut only very few firms have adopt(‘d tlu! process. 

Conditioning. — Ait(U' all tlu'se tn'atnumts by heat and 
hot liquors the silk is in a dry condition, and if S(^it to the 
mill to he worked by machinery, the result will he tnid 
work and very short, irregular fibres, so it must he allowed 
to absorb its natural moisture! of 11 per cent, and over. 
Whilst silk will not W'ork propeuiy if dry and harsh, it will 
work if properly moistened with water, but it must not be 
■wet in patches; hence, spraying with a hose-pipe and fine 
rose, or using tlu' watering-can, is not satisfactory. It is 
absolutely essential that the silk be w(il and evenly dried 
in the stov(! or drying machine. If some jx^rtions are 
damp and others dry, the latter absorb moisture quickly, 
and the former get very wet, so that the silk is irr(‘gular 
in rendition and works very badly in the after jirocesses. 
It is also very detrimental to force silk into conditioi^ : it 
must have time to pick up moisture naturally, and the 
best-know'n means of allowing it to do so is to construct a 
•conditioning floor. A cellar, well ventilated, but dark, is 
the best for the purpose. The floor is prepared (8(!e Fig. 
82A,^hich is a sectional elevation) by first putting dowm 
12 in. of sand or %shes and broken stones to act as drain- 
age A : over this is placed a layer of clay B, and then 
bricks C, with gutters D every d or 4 ft. apart. ^ Fig. 82 b 
ishows the plan of this floor. When the floor is made, th#. 
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bricks are thoroughly soaked*with water, whjch gradually 
works down toVhe clay, and is there retained, always 




P’iGs. 32a an<l 32 b. — O onditif ning floor. 

keeping the bricks moist. Excessive moisture finds its 
way through the clay and drains away through the rubble 
layer below. 9’he gutters are kept half full of water,, 



which is constantly evaporating, and keops the atmosphere' 
moist. The bricks must not be soaking wet, only damp,, 
and theil, when hot silk from the stove is spread thinly on 
'‘them, the heat of the silk causes the moisture to ascend, and 
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it is greedily; absorl)ed from*the bricks and the air by the 
dry silk, which soon begins to feel dani]/ soft, and pliable. 
A proper condition cannot be described in (K)ld piynt ; only 
experience and observation cair tell when the process is 
complete. After the silk has lain sutlicient time on the 
floor it is picked up and pa(*ked into large'skips or placed 
into bins for some days or (wen weeks, to still fnrth(ir com- 



Fig. 34. — Plan of bale room, washing house, and eoiulitiouing lloor. 

plete the conditioning. These skips 8 are packed one a])Ove 
the other, as shown in Fig. H3, so tliat Jhe contents can be 
turned over from time to time, and also to allow free access 
of air. 

In Fig. 34 is shown a plan of a bale-receiving room A, 
boiling-house J3, and conditioning-room C, with plant set 
Out for convenient and economical working. The descrip- 
tion is as follows : A is a bale-receiving and weighing-room , 
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at the Tar end of which the*waste-opcniii^ piachine I) is 
placed. At this\|)oiiit the silk is bagged preparatory for 
boiling gr stet^ping. B is the steeping and boiling house ; 
K, L, Af, N, 0, B are ftoilkig tubs. E are steepihg cisterns ; 
or the same room can ])e occupied by various schapping 
machines. F*is the drying machine, and if required the 
same machine can be used for carbonisation. H and J 
are liydro extractors. The dotted lines show drains. It 
shoidd be remembered that over the tubs, K to P, can be 
placed the water-softening cistern, and, if it is arranged 



F[G. 35. — Supple maeliiiie, worm driven. 


the same length as the length of space occupied by* the 
tubi a tap is connected directly from it and over each tub, 
to serve the same with the softened water necessary for 
perfect silk schapping or boiling. Tdie drying machine is 
placed in the boil-house, because it can easily be attended 
to by some one or other of the workmen, engaged in the 
silk boiling. C is the conditioning-room, into which the 
silk can be taken direct from the dryis'g machine. The 
floor space is occupied by spreading on it the dry silk, and 
round the walls are placed the bins and skips, as shown in 
ViR. 83. 





Sir,K WASN’T-: DEOrMAILNCt 0:> 

Slippleinf/. — Hie preceding description of condition in 
may be terinod the iiatinutl conditioning process, but in 

addition to this melliod ther(‘ an‘ ways of niecluinical con- 

• * • 

ditionin^^ a^id some silks work l)t;ttettif a little soajw. 

, For silks which incline to mat to^'ethcf during" t]ie 
schapping (^’ Iniiling processes, such asknubs*steam wastt's, 
etc., the supple machine's shown in khgs. o5 tyid ol) are* 
often employed. The' shaft S — on which,are fixed worms 



Fm. an, — Supple niarhine, who(‘l driven. 

• 

yy — revolves slowly, and drive's the bottom series of fly ted 
rollers, marked A, through the g(;aring shown by dotted 
lines at I). The silk is spread thinly on the latticed feedt;r 
at the point indicated by 0, and is gradually worku'd through 
the machine between each set of fluted follers A, F. 

t The chief purpose is to crush, bruise, and soften all 
ard, ^matted portions of silk, and such is well effected by 
leans of these rollers and their springs V>. The best re- 
sults are obtained by having the silk moisteiu^d before 
feeding into the machine, and, if necessary, it may be pul- 
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through several times. Should the silk have been in the 
carbonising cha^i^ber prior to treatment through this 
machine, the process will tend to pulverise all vegetable 
matter into powder, hit waste must be passed through 
the machine whilst in a dry state, i.e. straight from the, 
carbonising chamber. • 

Many spinners before silk is packed into skeps or bins 
damp it, using a ,soapy solution or plain water in accord- 
ance with their idea of what condition the waste needs. 



CHAPTER VII. 


( ' i 




THE OPENING AND DRESSING OF WASTES (COMPING). 

a-. 

Cocoon heating. — Cocoons, whether schapped, bbiled, or 
worked without either of these processes, are better for 
putting through what is terrnecj a cocoon l^eater, one of 
which is shown! in Figs. 87 and 8H. This machine com- 
prises a large disc A, revolved by means of pulleys E and 
K geared into the wheel C. On the disc are rods radiating 
from centre to circumference, and under th(‘se rods the 



•silk is placed. The whips ]), which are fastened' on the 
belt G, thrash or beat the silk S, as shown in the illustra- 
tion. The machine is under the control of the operator 
by means of the handle H, which is connected to main 
•driviffg pulleys J, the driving pulleys being shown by 
dotted lines. 

Some classes of cocoons are worked without boiling or 
^chapping, but the fibres need loosening, and the silk must* 
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])e beaten to Ijeeoine freed fr«fin the cdirysalis and wormy" 
matter. Tlie eoi^)on beatintj^ or thrashin^^ machine opens, 

softens, and renders flexible anv kind of waste, and inflates 

• « 

tlie cocoons so that the ^vork of the succeeding machines- 
IS rendered easier, and lietter results are attained in yield, 
of silk and len^gtli of filire. ) • 

d^he att(;ndant is g(‘n(‘rally a female, who stands before 
the disc A, witli^ tlie lndk of the material to be treated 
within h(T r(‘ach. She disengages the small rods which 



Ki(,. . 18 . — Cofoon 

radiate fi'om the centn; of tlie disc, and then spreads the 
silk 8 on that (lisc, and replaces the rods, which are held 
hriiily on tlu' material by means of balancing weights or 
s])rings. The disc revolves, so that tlu' silk presents itself 
continually under' the action of the whips!), and after a 
turn or tw'o, without stopping the machine (which runs^ 
very slowly), the work(*r raises the rods and turns over the 
material, so that both sides have a proper beating. When 
suilicientiv done, the treated silk is replaced by a new 
supply, and the operation proceeds as before. 
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(The average speed of the machine is about 120 revolu- 
tions per minute of the pulleys E, whi/h gives one turn 
per minute to the disc carrying the material. T^ie length 
of time foi properly beating th^ sitk is from two to four 
» minutes, according to the nature of the material and the 
degree of ^eguniming. The action of the v hip can be 
regulated by the height of a cushion placcsd at-E, and this 
cushion also relieves the strain caused# by the passage of 
the whip over the little pulley B. The producticfti of such 
a machine is estimated at 250 lb. per day for cocoons, and 
200 lb. for wastes (degummed pr scbapped). ) 


c 



Fifi. 89. — Opening maehino for coeoous. 


v^lPENJNCt. — After this beating, the silk presents a more 
loose appearance, but is still in lumps of tangled filA*e, to 
straighten which it is necessary to pass it through another 
machine known as a cocoon or waste opener, which ])laces 
the individual fibres in a more parallel^ position. Eig. 39 
shows such an opening or lapping machine for cocoons 
and# waste. A is a latticed feeder on to which the silk S 
is placed. This# feeder carries the silk to the rollers or 
porcupines B, which grip it firmly, and at the same time 
feed it very slowly to the large drum C. This (Vum, being 
covered with fine steel teeth, and revolving at a great 
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speed, tends to draw the silk *on to its teeth in straight 
and parallel fil)re^^. 1 ) and K are smaller rollers covered 
with steel teeth, K is a brush, and G are stripping rollers. 

Fig. is a lap^nng in 9 £hine for knubs and waste, and 
IS essentially the same in most parts as the one just de- 
scribed. In f)1ae(‘, however, of the feed 'or porcupine 
rollers ))eiug like tliose in Fig. .‘<9, the silk is fed on to tlie 
large', drum C by means of porcupine sheets A and 1 >, while 
llic lirusb is altered as to position. JJoth machines are 


M 



Fi(,. H). — Ijiippin}; or opening inacliino lor waste. 


always well coveri'd, as shown in Fig. 40, by a casing H, 
jind i|f the silk is very dusty these casings are connected to 
a dust trunk, and the dust withdrawn by means of a fan. 
Both machines work in the same manner. A given weight 
of silk, which may or may not have been tl trashed, is en- 
trust t'd to the worKinan, who spreads it on a given space 
on the feeder, which then carries it slowly forward towards 
the big drum, ^riiis drum is covered with stt'el teeth set 
in vulcanised rublxT (Fig. 4]), so tliat they are slightly 
pliable l)u{ still suihciently firm for the w'ork they have 
to do. The drum revolves at a high speed, and as the 
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silk projects throufjfh the feedinj^ rollers or porcupine sheets, 
it is caught and ])ulle(l forward by quickly passing 
teeth of tlie larg(‘ driiin which so oy)ens out the tangles 
until a ])oitioii is ])ull(‘(l throngji the feeding rollers and 
•spread evenly and thinly around the drum. The few por- 
tions of siWt, which are either lumpy or so short that they 
sli]) too quickly through tlic retaining rolhirs (ajid so on to 
the teeth in matted pieces), are caught hy th(‘ small rollers 
D or K (also covered with teeth) and opeiual out hy them. 
As silk is very fluffy, light, and liable to remain on the 
p(nnts of the pins, brushes M are placed at different points, 
which revolve against the big drum, and so ])rcss the silk 
down into the h'eth, leaving the points of thti teeth free 



to do their work at each revolution of the large drum. 
The hard small hits of silk, dirt, and clirysalis fall to the 
bottom of the machine, and can easily he removed after- 
wards. When the necessary weiglit of silk has run on to 
the large drum, the workman stops the machine, opens 
the cover from behind, and cuts the silk (now called j^dap) 
with a knife in the part of the drum not covered with the 
pins J, and follows, with tlu^ knife, the axle of the drum. 
Jle thou disengages the upper ])art of the lap in sufficient 
quantity for placing between the stripjiing rollers (f, to 
whic^i he gives a rotary motion which withdraws the lap 
from the big drum. Ulie stripping rollers G, having the 
silk S between them, are I’cvolved in the direction shown 
by arrows in Fig. 41, and the lap is so strong th;jt it pulls 
round the big drum, thus freeing itself from the teeth. * 
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Filling , — The lap producedf by the opener is passed 
forward to a filling engine, which at first sight seems to 
be like the opener, but the feed rollers are stronger, or are 
replaced fiy strong porf.upine sheets, and exercise a strong 
grip on the silk. The difference between the opener and 
filler is in the ^^etting of the teeth or combs, whirh, instead 
of being all^ around the drum, as in the opener, are placed 
only in rows, ea 9 .h row from 4 to 9 in. apart, the teeth 
beifig about half an inch from one another. They are 
set on the face of the drum, each row of teeth following 
the same line as the axle. Silk which may not have 


e 



passed through the opener must be put through this 
process. Figs. 42 and 48 show the machine, and the 
following is a description of its action : — 

A lap of silk from the opener, or a weighed portion of 
unlapped silk, is put on the feeder A in a given space, 
and travels slowly into the porcupines C. The big drum 
B revolves quickly, and the rows of combs D pull a small 
portion of the silk from the porcupine rollers C, until by 
continual revolving the whole drum is covered uniformly 
with silk. When the portion placed on the feeder is 
exhausted, the machine is stopped and the silk cut with 
a knife or scissors at a point F between each set of teeth, 
thus making a f ringe of silk hooked on to the pins. The 
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porcupine roller K straigfifcens any lumps which adhere 
to the comb, and picks up short por^ns of silk. The 



Fi(i. IH. — Filling engine. 


})rush E transfers such silk from th(‘ porcupine roller back 
again to the tooth of the large drum. 

When the attendant has so cut all the silk on the drum 
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Fk;. 44. — Dressing boards. 


• . 

(which drum arranged to be easily thrown out of gear 

with the feeding rollers or porcupines and then turned by 
hand), he picks up a hinged board called a^ bookboard 
(Fig. 44), places the silk in between its two sides, clones 
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them tightly together, pulls gantly towards himself whilst 
standing in front tjf the large drum, and so strips the silk 
off the pins. Care is taken to keep the hookhoards firmly 
pressed together so a^ to. retain all the silk, skown at B 
( Fig. 441. Another method of stripping the pins is by means 
of a small woc^ rod about 28 in. long and { in.*diametcr. 
The silk h^ing cut into the fringe form on the filling 
engine, the wood ^jod, first dijiped in a soapy solution to 
mal<(^ th(? silk adhere, is placed on the. end of the silk 
fibres and rolled towards the workman, thus wrapping 

round itself the silk until all the length of fibre is on the 

* 

stick or rod. Then a 
good pull towards th(‘ at- 
tendant clears the pins. 
Fig. 45 shows (end view) 
at A the board stripping, 
a.nd 1) the stick strip- 
ping. 

It will ]k) notic('d that 
the hookhoards ar(; hol- 
lowial in th(i middle, as 
shown at C in b'lg. 44, 
which hollowing is to 

iMd. 1 1 ii 1 

enable tlu' woikman to 
handle them easily. They are usually about 2s in. long 
and 5 to 7 in. d(‘ep at ]> and about I in. thick; that is, 
when compressed or closed into the form of a book, the 
two sides are each .1 in. thick. Each inside edge is 
covered with a strip of roller cloth E, about -I to in. 
wide, to cause the silk to be more firmly held between 
the two sides. 

Jt is perhaps wel) to point out that all the operations 
^escribed up to this point have been, in the first place, to 
rid the silk of gum or to softim the fibres, so that tney 
are pliable and fairly well separated from each other. In 
the second place, the tangled lumps or masses of crossed 
fiVres have been beaten, suppled, and opened. The 
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opening machinery treats '^lie silk very gently, and the 
setting of the porcupines or feed rollers in relation to the 
working drum or cylinder is is'gulated by the quality of 
the silk (by quality is meant th^^ kind of fibre or waste). 
For instance, a cocoon waste' would take far more opening 
than a Efiropean gum waste, so the tec'th or combs on 
the cyliiKhu' of the openers have to be fine or coarse, set 
pliable or otlierwise, in accordance with the length and 
strength of the fii)re to be worked. The shorter^nd more 
tender the silk, the more gentle must be the treatment 
it lias on these machines, as the object is to obtain as 
great a proportion of long fibre as possible. 4’he laj) of 
silk from the ojiener is weiglied liefort' being jilaeed on tlui 
feeding sheet of the filling engine, because it is iKJCessary 
that each strip of silk from the filling engine couib should 
be nearly tlu' same weight 

Tli<‘ function of tljo filling engine is to still furth(‘r open 
out th(' silk, and lo lay the libr<‘s more paraded to (uich 
other. Then tlu' setting of the teeth or combs in rows, 
a certain distance apart, is for the purpose of comimmcing 
to e(pialise the* lengths of the fibre', ddu* way silk wastt' 
is produced iiKuins that some fibixis ari' cut and brokem 
info lengths, varying from in. to dO or 40 in., and it is ' 
olivious that these lengths must lx; st'paraU'd to (’nabli; a 
yarn to be spun. The longest libres are useU'Ss, being 
’too long, so they must be cut ; the short tilm'S must also 
i)(' got out, or th(;y sjioil a yarn. 

The distance from jioint to point of the tc'etli V in the 
filling engine (Kig. 4^1) gives the lenglli of tlie Ibngest 
fibres deemed best to work, and that distance is r(‘gulated 
by the nature of the silk waste, A waste which will 
work long — like Swiss, China, ai»4 most J^hiropean 
gum wastes — is put on an (‘iigiiie with te(;th set in rows 
from 9 to L‘2 in. apart, wdiilst a waste matti'd together 
like steam wasfe, and at the same time soft and fine in 
fibre, needs the rows only to he 6 to 7 in. apart. 

The speed of the large cylinder of the openerS and filler’s, 
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can be regulated in relation tq^the speed of delivery of the 
feed rollers or porcupines, and it is very esseifcial to watch 
this point — to see, on the one hand, that the silk does not 
go on in* lum'j.s ; or, ^on the other hand, that it is not 
])ull(‘d to pieces. 4110 weight of the silk fed to the machine, 
in a certain time, and the thickness in which it is placed 
on the feeding sheet, all depend on the nature of the 
silk and its*])rfwious treatment. It should, however, never 
he * forgqtUiu that the f(‘ed must he uniform. Each 
levolution of th(' large cylinder should draw' on to each 
row of t(Mith an (Mjually sizcul fine film of fibre, and the 
brush K. (Eig. 42) should *he x>kiced so that it will brush 
that film down to the root of the tooth, keeping the point 
lre(', to work, and at th(‘same time helping to keep straight 
th(‘ fibre, and to m?ike a hard, solid strip, each strip being 
of t}ic same thickness and weight. 

iyiesf<ln{/. — Ath'ntion and care in (^pening and filling is 
amply rew'arded liy the r(‘sult of the next process— silk 
dressing — which is the most imjiortant of any single process 
ill silk spinning. It is equivalent in silk to w’ool combing 
in the worsted trade ; hut wdiilst both industries began 
their dressing or combing in much the same way, they are 
now widely dilferent in all respects. Whilst w'ool combing 
is comparatively a cheap process, silk dressing is an 
expensive operation ; in fact, it is the most costly of any 
single process throughout a silk waste spinning establish- 
ment. Of all textile fibres silk is the most valuable, t)y 
reason of its lengtli and strength, coupled with its fine 
fibre and lustre. (Tlie shorter the fibres composing a silk I 
yarn, the less lustre will that yarn show ; whilst the 1 
longer the fibres, the more lustrous the yarns.) 

{The object of silk dressing is, in the first place, to sort 
out the different lengths of fibre ; and, secondly, to clear 
such fibres of nibs and noils. The longer fibres are Used 
for the best yarns and the shorter for inferior kinds. ) The 
old-time system of dressing was, of course, a hand process. 
E^oh worlUir had heckles or combs, like the one shown in 
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Fig. 46, supplied to him, through the teeth of which a 
portion of silk was drawn. The short silk and noils and 
nibs adhered to the teeth, until 
by a continued repetition of the^ 
j^rocess, the silk held by the 
worker wj^s straight and the 
fibre ])arallel and Irec' from short 
silk and nibs. Tiieu the portion 
dressed was held ^by the work- 
man, and the [lortion ])r(‘viously held in his hand put 
through the comhing process. WIk'U both (aids were 
]>roperly comhed, that portion of sdk w’as ])]aeed on one 
side for spinning, and the short fibres and noils wen* con- 
sidered waste. 




Tke reversing of the ends tested the skill of the operator, 
as the teeth of tke comb had to strike the silk at a point 
(the combed half being held by the workman) so as to en- 
sure the middle of the silk being properly combed out ; 
otherwise the centre of the lengths of fibre would be rough 
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and woolly and have a lar}'<|*amount of short fibre loft in 
lh(!in, making ihimpossible to have a level yarn. 

This crude method is, of course, long since dead, and 
mechanical lueans ^e now employed to gi\*e the same 
elTect. There are three machines in everyday use, an^ 
known respectively as the flat dressing frame,«the circular 
framt', and the continuous flat dressing frame. 

jFldt The flat dressing frame is illustrated in 

Ffg. ‘17,. in side elevation, and Fig. 48, , while Fig. 41) gives 



Ffc:. 4S. —Flat drowsing fraiiif with strippm<< drum. 


tlu' end elevation. 50 shows infraiiie full of silk. 

Tt comprises a single endless sheet or web A, carrying a 
series of combs B and cards C, travelling horizontally in 
the dircHdoon marked by the arrow around a pair of rollers 
] ) and Z. There il also a box E, called an “ inframe,” Bigs. 
47 and 50, in which the bookboards of tilled silk are placed, 
each bookboard F being separated from the next by a 
single board G , somewhat thicker, and called a slider. The 
inframe is swivelled on the centre H, so that it can be easily 
turned right round, and it is supported on a movable car- 
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riage J, to enable the dressei\to push it under the moving 
combs or to pull it from under them fojk taking {)ut the 
combed silk, etc. In addition to the support at II, the cams 
K and Y support each end of the ipfrtj.nie, anfl are also used 
vertically lower or raise the frame of silk into c{)ntact 
with the working combs and cards. This i‘? etlected very 
gradually and .automatically by means of the ^ratchet L 
and ratchet wheel M, every revolution of the roller Z thus 
moving the ratchej; wheel M one tooth lorward,*and by 



means of the various wheels, shafts, etc., shown in the 
end and side elevation, bigs. 47, 49 and ol, the inframe 
is raised to any desired lidglit. If the raising motion is not 
performed quickly enough by these means, the dresser can 
throw the ratchet out of gear, and, by nCeans of the wheels 
a, h. c, d and N, (), Q, turn the inframe up or down at any 
desired speed. ^ 

The combs B and the cards C are shown in section in 
Big. 47, and it may be here said that the combs are fixtures, 
being bolted securely on to the webbing, whilst the card« 
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are movable, being in use only at intervals during the 
dressing operation. They are taken on and off whilst the 
Viachine 'is in motion, and therefore the V-shaped card 


Fig. 50.— Pressing frame. 
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hstck A (Fig. 52) is bolted toVhe webbing, so that the card 
itself will ea^ly slide on and off, but by .reason of the V - 
shaped holder cannot fall off when travelling point down - 



Fig. 51. — Flat dressing fmme lifting gear. 

wards and working on the silk. Both cards and combs 
are slightly tilted from back to front to prevent the silk 




yic.052. — Combs, cards, and dressed silk. 


choking the front teeth. The comb wire is set in vulcan- 
ised rubber, and is made pliable or otherwise, set coarne 
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or fine, long or short, at the \|4iim of the silk dressing fore- 
man or mill manager. Coarse silks need a strong wire 
and fine silks a fine wire, while the style of filling and 
boiling h*as a great d^al ^to do with the wire necessary to 
be used for the best dressing. , 

The wclibiilg is made of hemp, and as this •will shrink 
or othtirwise in accordanc(‘ with the state o,f the weather^ 
the rollers ]) and Z are fixed in movable brackets, so en- 
ahVing tlv' welibing to be slackened or tig|;itened as re(piircd. 
To ensure good dressing, the web shonld he kept fairly 
tight. It must also be perfectly level for its entire length 
from centres to centre of {he rollers ; and to prevent any 



danger of “bagging” in the middle of the web, the work- 
ing combs project at each end on to shelving P (Figs. 47 
and 4U), which is arranged from end to end on each side 
of the dressing frame. Tliese can be raised or lowered to 
aceoihmodate different thicknesses of comb hacks, and to 
allow for wear and tear. The combs and cards arc kept 
fiat and rigid and at a proper angle byme.ans of the wedge 
W and th(‘ shoe Fig. 52). 

The infraiiie is shown in plan in Fig. 53. A is a cast- 
iron frame, a partial end section of which is shown in Fig. 
54. It is divided in the middle by a strong metal partition 
B, called the middle bar, which is capped with wood. At 
each end o‘f the frame is a pair of screws S, to enable the 




THE OPENING AND DHERSING OF WASTES (,(’OMliIN(0. HI 

bookboards full of silk to bo <K)ijipressed, for these latter 
have to be compressed sutiiciently tij^ht to prevent the 
silk being drawn out by the action of the working combs. 
Fig. 5:1 show*s the position of the sliders at 8* and also the 
nvdhod of fixing on the cast-iron frame A. 

The first (!Pperation m silk dressing is iilling the infranu^ 
with silk, and for this the strips of silk are taken from tht^ 
filling engine in bookboards, as shown at A in l^hg. 55 
(half a bookboard). These are placed in the infra mv% 
commencing against the middle bar, and tlum a slider is 
pushed close to the bookboard ; the second bookboard is 
placed against the first slider, and so the frame is gradually 
filled. When full, thi; screws S are o])eratcd, each sca-ew 
for a short sjiace. d’hen the boards of silk are all tap]K‘d 
down, until their tops are hivel with the surface, of the 



Fkj. 54. — Bookboards and sliders. 


sliders, as shown at li, Fig. 51, and the screws again 
operated until the silk is held fast between each half of the 
bookboard. 

The frame, full of silk, supported on its carriage J, is 
traversed on the rails K (Figs. 5d and 57) by their whecds 
T insider the combs, which are then set in motion. 'J’he 
operator, by means of the handwheel N, raises the frame 
until the silk touches the teeth of the combs, and theii he 
puts in gear the raUdict wheel and allows it to raise the 
silk deeper and deeper into the moving combs. When tin? 
teeth have combed about half-way thnxigh the depth of 
silk, as shown at 1) in Fig. 52, the infranu* is let down, 
pulled from under the w(d), turned ojiposite end about, 
and the silk which lay in the direction of the points of the 
combs is reversed so that the rough uncombeal portion is 
uppermost (E, Fig. 52). The combing opcTQition is then. 
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repeated until the teeth hafre gone through the silk and 
both sides of the tuft are combed through. 

The inframe is then again let down, the carriage and 
frame are pulled froi?i upder the working combs, the screws 
loosened, and the boards of silk freed. The dresser tak^s 
out a bookboard of silk and places it on a tfifble like that 
shown in Fig. 50 in the position A, thus allowing the 
dressed portion ^of silk to project over a cast-iron guage B 
(£ is plan of same), which measures i to | in. square by 


I II i 


II 


','" 11 , 1 , 1 ,, 

J 


1 




Fig. 55. — Dressed and not dressed 
strips of silk. 



bO to t36 ill. long. The dressed portion is then gripped by 
another pair of bookboards I), so that the undressed ends 
project for combing, as shown at F. All the silk is 
“ turned ” in this method, then replaced in the inframe, 
and the preceding processes of combing gone through. 
When completed, and whilst the inframe is almost at its 
highest point in relation to the working combs, thb fine 
cards C are placed in their respective Y>ositions, and the 
silk subjected to their action for several minutes for the 
^purpose of removing inibs from the fibre. The combs 
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straiglUen and open the hbrN wliilst tlu' eards smooth it 
and remove lOUgh, hard places. 

W hen the silk is siilhciently cleaied the inframe is let 
down, th(' 'dlk again “ tnrneir’ in the hoards, replaced in 
the 1‘ranit', and the imds, ^\]lie]l at tirsl were combed only, 
arc then sii4)jec.ted to the iinishing touch ofcards and combs. 
If properly “turmal,” tlie silk ])resents tlu' appearance, 
shown at (' in Fig. 55, all th(‘ tihres being straight and 
parallel from end t^) (Mid, no short tibr(‘s being kd’t in fclio 
centre of the tufts of silk. Jf not tunu'd properly, nor 
properly dressed, short crosS(‘d silk is left as shown at Fig. 
55, under lino 1). Short sifk may also be causc'd by 
running the combs and carets too hard on the silk, and 
tluMi the (Mids ar(‘ liroken and cut as shown at C in Fig. 
52. In turning in th(‘ boards, tin* dresser slumid nevuT 
he allow(‘d to raise the bookboards above the gaug(‘« \> 
higher than shown Jiy tlu' dothal lines 1*1 in Fig. 5u, or 
he will most probably turn sJtori, and bad dn^ssing wdll 
result. WluMi the dresser eonsuha’s the silk dressed, he 
empties it from the bookboards and ])laces it straight in a 
l)o.\ or tin, ^I1ie dr(‘ssed fibres rcisulting from the strips 
taken fi’oni the tilling (mgine aia^ called “first drafts/"*^' 
meaning the “ long(!st filires.*' 

It will lie und(M-stood that the tufts of silk which gather 
on the combs, as showm at Fig. 1 7, are usually strippial 
from the combs liy th(' silk drcss(‘r wliilst tlie combs are 
at work and dui'ing tlKur fiassage from \V to X, and they 
present practically the sanu' appcaranci* as the, “strips’^ 
from the filling engim'. J lo(_)k boards are as(*d exacHy as 
depicted at A in h'ig. 55. These strips an' combed and 
dressed in the manner describt;d for first drafts, and thc^ 
resulting dressed silk is calk’d a “ S(;c(^nd draft" — i.c. the 
second length of fibre. The silk accumulating on the 
combs in tins operation forms th(‘ third draft, and all the 
respective processes are goiu' through in the same manner 
as for first drafts, except that as the silk gets shorter in 
fibre for each operation, the gauge m turning will be lesg. 



] 14 STIiK THROmNG AN1> WASTE SILK SPIKNINCf. 

^ix or seven drafts of silk arejflius obtained from the strips 
of silk originally brought from the filling ciigfce, and 
the„ fibres are too short to make ik worth while dressing 
any longer, tlie strips^ oi^ the w'orking combs ture taken off 
by bookboards and then put on one side and sold 
noils. * a 

Whilst board stripping is tlie usual method of clearing 
the working combs, a large drum can be used as shown at 
T i‘n thCfUppcir portion of Figs. 47 and 49. lly this means 
the combs are always kept clean. The web is supported 
by the roller IT, Fig. 47. The largo drum is covered with 
fintj wire filleting, and is set so that the points of the wire 
just lift the tufts of silk out of the working combs as they 
pass over the top of the roller U. The silk is pressed into 
the wires by a brush Y, and when the drum has sufficient 
silk on its wires, forming a solid lap, it is stripped olf by 
means of the rollers r and the leathers /. The stripping 
drum is driven by means of pulleys fixed on the end of the 
.shaft of cylinder, as shown in Fig. 49. 

In the case wlu^re the large drum is used for stripping 
the working combs the lap from the formei* has to he re- 
filled for dressing on a small filling engine, which will he 
described later. As each sncce.ssive draft of silk gets 
shorter in length and finer in filire, it is usual to adopt 
different combs for the shorter fibres than for the long 
drafts, and conscciuently silk dressing machines are worked 
on the throe-frame system illustrated by the sketch Pfig. 
57. In this plan 1, ‘2, and 3 are dressing frames, known 
respectively as first, second, and third frames. A is the 
inframe; T is the tabling, always fixed at one end of the 
dressing frame and used by the dresser as a storage place 
for his empty and full boards, and also to turn the silk 
upon ; li are the rails on which the inframe traverses to 
and fro, under and out, of the dressing frame. The dis- 
tance from 2 to 3 on the one hand and Tto 3 on the other 
is sufficient to allow the infi'ame to be pulled from under 
the combs and turned completely round on its centre 
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pin, in order that each side of the tufts of silk may he 
presented to the action of the workin^^ combs, etc. — i.e. 
the end marked E would he under B in the dressing frame 
at the first ruimin^^-up of the sil]c into the combs, and the 
•^nd E at the second rising of the silk. 

The thr#e frames are in charge of an operative called 
“first framer,”, who has under him two others, “second 
and third framers,” the last named being a youth. As 
the names imply, •the operatives attend to the respective 
machines 1, 2, and The first framer fills the boards 
from the filling engine, places them in his inframe, and 



'dresses the silk they hold. He strips the combs frequently, 
and hands the strippings to the second framer, who dresses 
the second and third drafts, and who in turn hands over 
his strippings from the third draft to the third or short 
framer, who dresses the fourth, fifth, and sixth drafts. 
When dressing the last draft he strips the combs clean at 
intervals, these strippings being kiion^n in the trade as 
noils. A “fill of silk”— the weight spread on the 
filling-engine feeder — will weigh about 'S'l lb. for an engine 
which has twenty rows of teeth, making twenty strips of 
silk. The first frame will have ten boards in each division 
of its inframe, thus accommodating the twenty strips 
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from tlin eiigino. The socoiui frame will have 

twelve hoards in (^ach division of its inframc, find the third 
fj'ame fiheen l)oards, this increase ])eing necessary ; for 
althoufrh the later divrft^ arc shorter in len<?Ui, they are 
more bulky, beini; very li<^dit and fluffy, and conse([Uently 
the strijis of silk iiiust he kept li^drt m weigKt so as to 
enal)l(', tlu', workiii}^ combs to dress, and notrcut the silk to 
pieces. hia(;h inl'rame is^ of the same length, aud to hold 
the* number of boards the sliders ar^ narrower in the 
s(‘Cond than in the first frame, and in the third than in the 
second in proportion to the number of boards in c'ach 
frame. 

A week’s woj'k for these three frames and three attend- 
ants on a usual Kn^dish (juality would be approximately as 
follows :-r- 

Vi rst frame rec(iives from filling' en^dne 14S lb.; yields 
first' drafts 40 lb. 

Second frame receives strippin^^s from first frame' lOS 
lb. ; yields second drafts ^11 lb., and third drafts lb. 

'riiird fraiiu; receives from second frame Ob lb., and 
yields fourth drafts 0 lb., fiftb drafts 7 lb., and sixth di afts 
T) lb., leaving 42 lb. noils. 

The dressers are generally paid on the yield of drafts per 
week, but the costliness of the operation is much increased 
on account of tlu're being but a comparatively small per- 
centage of dressed silk from the original weight of silk 
waste put into the machines. The (piality named above 
produces in percentage, approximately, as follows ; — 

Kt*<l into 
Madiim*. 


From tilling, 14H lb. yields 27 per cent, of 1st drafts and 73 por cont. 
strippings. 


1st !jLri]l.‘; 

i of 108 lb 

, iclds 25 per cent. 

of 2n(,l drafts. 

2na 

SI lb. „ 'I'l 

3rd drafts. 

Brd 

63 lb. 

„ IG 

•lib drafts. 

•4t.li „ 

.74 lb. 

„ 12 

5tli an« 6tl) drafts together. 


Thus, by assuming that the first framer gets 30s. per 
>J\'eek, the second and third framers 22s. (and 15s. per week: 
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respectively, the cost per Ih. of dressiii^^ — accepting the 
above yields and percentages — will be 9d. per 11). on No. 1 
machine, Od. per lb. on No. ti, and neiirly 9d. per lb. on 
No. :b or about ^ Hd. per lb. on alj drafts rec^dved from the 
^nachine. As silks vary very much in yield, the e-ost per 
11). varies mccordingly. A high-class Knropt^an gum waste 
will yield froip discharged waste about Hb per cent, of all 
drafts and 1.1 per cent, of noils, wliilst a low Eastern waste 
will yield ()0 per c^nt. of ail drafts and 49 per cent, noils. 

The time occupied in eom])lete1y dressing a franui full 
of first drafts is about J hour, second and third drafts 
about 1 hour, and fourth to six\h drafts a])()ut 50 minutes, 
including all turning of silk boards. The speed of the 
w'orking combs is about (iO ])er minute passing any fixed 
point. 4Eis slow speed is iKH*.essary “^to (‘iisure^ the silk 
being combed gently so as to kiiep the fibre as long as pos- 
sible. If run too (jpickly the combs break the fdin^h, the 
i'rietion of 11 u'. steed teedh heating the', silk and causing it 
to iireak oil short, and leading to a larger yield of noils 
and less drafts. 'Then, again, if the combs worn running 
quickly tlie workman would not he able to strip theun 
without stopping the macdiine, and this weiuld interhu-e 
with production and consequently increase the cost of 
dressing. 

Uc-dreasing. — If a yarn is reepiirod extra strong and very 
level, many spinners resort to re-dressing. The wastes 
used are European gum wastes, which are filled and 
dressed in the gum state — i.v. not discharged. Tliis gives 
a long fibre in the first draft. The dressed silk is •made 
into small “ pa])s ” or hunches by the dresser and then 
taken to boil. When lioiled it is conditioned in the usual 
way. Each pap is straightened out, priced in the dressing 
frame, and dressed exactly as an ordinary filled silk. In 
thisTway the silk is a better average length, and seeing that 

^ Tiiese costs were pre-war. Itediictiou m hours of labour and increase 
in wages has made cost of dressing in England advance by three times in 
year EJJO. 
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it is turned over the gauge so •much oftener than ordinary 
dressed silk, it is more free from short fibres. Naturally 
this extra work makes the dressed silk more costly, and so 
re-dressing is 6nly done for very special purposf.s. 

Circular dressing frame . — It is natural that such a costl}; 
process as flat-frame dressing has led to many attempts to 
find a cheaper method. Our competitors ajiroad use the 
circular dressing frame l)ecause of its capability of turning 
out»a large weight of silk at a cheap r^te. The English 
dresser does not use this machine, for whilst admitting its 
productiveness, it damages the silk and gives a lower yield 
per cent, of drafts, so much' so that the saving in wages is 
more than counterbalanced by th(^ loss of 8 or 4 per cent, 
of drafts. Naturally the cjucstion arises. Why this differ- 
ence of opinion at Home and abroad ? The answer appears 
to l]e that the foreigner schappes his silk in the preparing 
process, and by leaving a small percentage of natural 
grease on the fibre protects it somewhat from the severe 
action of the working combs of the circular dressing frame, 
whereas wdien the silk is fully discharged (as is the Euglisli 
custom) it is very tender, and the great speed at wdnch the 
circular frame combs work tears the silk to pieces, ])roduc- 
ing more noils and giving a worse yield of dressed silk or 
drafts. 

Fig. r)8 illustrates tlu^ circular frame in side elevation. 
A is a large drum divided into five sections, each furnished; 
wuth boards or sliders B, of a thickness proportionate to 
the length of silk to be dressed. These sliders are grooved 
on their face, and are placed with the grooves in juxta- 
position, as shown at C. Into the grooves fit small rods, 
of wood which are longer than the sliders, so that each 
end of the rod proj<y!ts to allow of their manipulation. As 
the larger drum revolves in the direction of the arrow^ 
the sliders are compressed and opened by means of springs- 
B and levers L. Y and Z are the cylinders or w’orkiiig 
combs ; Y is designed to open out the silk and to comb 
almost through the film, while Z combs the other side, and 
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being of finer wire also clears off the nibs in the same 
manner as the fine cards of the flat frame. The working 
combs are stripped by means of the stfipping rollers E. 
Eacli comb' can be thrown out of gear wlfilst fhe largo 
(irum is revolving, and so stopped and stripped of its silk, 
which has 4)een pressed down hard into the roots of the 
teeth by the bj;)nshes E. 

The machine needs two operatives, the dresf^ier and his 
assistant. The dr<^ss(‘r standing on the platform J’, places 


G 



the rods, with the films of silk taken from the filling 
engine, on the shelf G. The machine is set in inotioil, the 
large drum is rotated very slowly, the section opposite the 
workman is open, and he places the rods of silk — one in 
each groove C — as the grooves pass before him; but on 
the first turn of the machine he only fills half the section. 
As tfie section passes opposite? the point H, the sliders are 
automatically locked together and the silk nipped firmly 
so that the action of the combing cylinder Y, which 
revolves quickly, will not pull out the silk fi;pm the slidess 
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As the drum moves round Ijo the point 1, the sliders are 
unlocked, enablin^^ the workman to turn th^ silk, the end 
dressed being wrapped round a rod, the undressed end then 
projecting for dressing. ^ The workman also .fills up the 
other half of the section with silk, so that on the drum^s 
second turn one half of each section holds siik which is 
completely dressed — that is, both (‘uds have; been subjected 
to the (;oru])S, while the other half has silk with one end 
only dre^ssed. The dressed silk is ren^oved by the work- 
man, and the section re-filled with silk from the filling 
engine: the other rods of silk are turned, and so the 
process goes on, ea(di revolution presenting a half-section 
of completely dressed silk to the workman and a half- 
section to turn. 

A method of stfipping the silk from the rods is shown 
in Fig. 59, which represents 
the largf" drum travelling in 
the direc.tion as shown by the 
arrow. iV is a cloth laid on 
the top of the diessed silk 
and affixed to th('. roller J). 
This rod is placed under the extreme end of the first film 
of silk E and revolved in the direction of arrow F, which 
causes the silk to be wrapped round th(i rod and pulls the 
entire length of silk off the rod which is in the groove (h 
At the same time the first film entangles the second film, 
the second the third, and so on, and as the workman rolls 
the rod 1) round and round he thus draws the silk off the 
rods in the grooves and wraps it inside the cloth A, so 
forming what is called a “ nappe ” of silk. 

The speed of the circular frame varies considerably in 
accordance with tlv;' nature of the silk to be dressed. The 
large drum may make from one revolution in 5 minutes 
to one revolution in 10 minutes. The first wofking 
cylinder may be run from 70 to HO revolheions per minute, 
and the second cylinder from 120 revolutions, the speed of 
tjie latter necessitating a shorter toothed comb than the 
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former. This extra speed apd finer and shortei’ wire are 
most important, for without them the dressed silk would 
be nibby and full of noils. The relative speed of the 
working ccnubs to the speed of yie large drum needs con- 
stant watching, as the secret of the successful use of these 
machine's '^ould appear to ])e that of adapting the workers 
to give only just enough dressing to o])en out the silk and 
clear the nibs. Too much dri'ssing can he given, either 
by setttng the wine too close to the wooden sliders in the 
large drum and so cutting tlu' silk, or by giving such a 
great speed to the conilis that they tear iniudi of the silk 



out of the sliders]'and also punish tluj fibre too much, 
making it extremely tender and short in length. On the 
other hand, too slow a speed would mean perfectly useless 
silk, for the fibre w(Uild not be combcij through. It could, 
of course, be subjected to another combing by allowing it 
to go round again in the large drum, but the production 
of the machine* would in that manner be decreased and 
the cost of the resulting dressed silk increased. The 
accumulation of silk on the working cylinder Z (Fig. ^8) 
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is often composed of such s^ort fibre that it is put on- 
one side as noil; but the silk on the working cylinder 
Y (Fig. 58) is lon^ in fibre, and after being stripped off the 
combs by ineans of sj.ripping rollers — which deliver 
it in the form of a lap — it is put through a small filling 
engine (Fig. (if)). This machine can be used ^r refilling 
the strips or laps off the large strip))ing duim of the flat 
dressing frame, and its construction is quite simple. 

k is tl^o feed sheet on which the lap of silk is placed,^ 
and by which it is carried to the rollers B, C, D, Fj. The 
last pair of these rollers revolve more quickly than the 
first pair, thus drafting the silk and loosening the fibres. 
The drum V is furnished with four rows of combs G, and' 
revolved in the direction shown by the arrow at a speed 
greater than the delivery of silk from the feeding rollers. 
Thg combs thus draw on to themselves a film of silk at 
each 'revolution of the drum, and wIkvi the attendant con^ 
siders them full, the machine is stopped and the strip 
taken off by means of the sticks described previously with 
the silk-filling engine. The attendant of this small filling 
engine also looks after the stripping of the working cylinders- 
of the circular dressing frame, and keeps the dresser fully 
supplied with the sticks of filled silk. 

The dressing frames are worked in pairs or fours, one — 
called the first frame — receiving the silk from the Ailing 
engine and dressing Arst and second lengths, and the* 
other receiving the strips from the second lengths a^nd 
dressing out of them the third to the fifth lengths. Some 
qualities of silk are only dressed into three lengths, and tho 
remaining strip is taken and combed. A week’s w’ork on 
four machines is enormous compared with the English 
standards of flat-fra^e dressing. A Arst frame (circular) 
will yield of dressed silk from 400 to 500 lb. per week, a 
second frame from 200 to HOO lb., a third frame from T50 
to 200 lb., and a fourth frame about lOO^lb. per week of 
fourth and Afth drafts, the cost per pound being 2d. to 4d. 
It. must be remembered that the foreign rate of wages is. 
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lo’^, whilst the hours worked •are long — say twelve hours 
per day to the English ten honrs.^ 

A set of four frames appears to he the^iiost eeononiical 
manner of fvrrangement, and the^method of*worl^ would 
tl^en he : The large filling engine supplying the first dress- 
ing frame ; ^le first dressing yielding first drafts, and the 
strips being refijled and supplied to the second frame ; the 
second franui yielding second drafts, and the strf[)s refilled 
and supplied to thc^ tliird fi’amc; the third frame yield mg 
third drafts, and the resulting strips supplied to the fourth 
frame, which yields fourth and fifth drafts, the last strips 
being noils. * 

('OHtifiunufi fJaf dressing franir. — This is of recent 
invention, and is designed to work on tlie same ])rinciples 
as the ordinary flat frame, with the lal'gi; production of 
the circular frame. Eig. hi gives the end eh^vation, F^g. 
f)2 the side elevation^ Fig. (id the plan of one of these 
machines, and Fig. ()4 a photograph showing the machines 
in work. A, B, (', ]) are four endless chains or slu^cts 
passed around the rollers W, X, Y, Z. Thesii rollers are 
mounted in adjustable bearings J<j (only shown on section 
AV) on the framework of the machine. The sheets around 
the rollers \V and X arc supplied with combs F, exactly 
like those used on the ordinary flat frame, but the slieet& 
around Y and Z are supplied with both cards G and 
combs F. Each pair of rollers carrying the sheets of 
combs are adjustably arranged to different heights, so that 
the sheets can be inclined at an angle to the silk S passing 
under them, the second endless sheet 3^ being closei* to the 
silk than the first sheet A, and the third C closer than the 
second, and so on. 

Tfie silk from the filling engine is placed in small boxes 
H, which are fitted up with sliders and boards Iv like the 
infratnes of the fiat dressing frame — in short, the box is a 
small inframe. fJnderneath the box is fixed a rack which 

^ It must be remembered that hours of labour on the Contineut liave 
been reduced since the war, and wages increased at least double on prtv 
war costs. 
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into the worms L on shaft M. At each end of 
the frame; is a turn-table N, and between 'each frame a 
similar turn-ta])lj;. 



. Opposite the turn-tables and between the frames is an 
automatic screvving-up machine to enable the attendant 




Fig. 64. — CoDtinuous dressing fiame. 
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to screw up the boards of ^ filled silk in the boxes. It 
requires six or seven boxes to fill the dressing frame (as 
shown by dotted' lines). The action of the machine is as 
follows : The boards of silk are inserted between the 
sliders in the oi-dinary way whilst the box is on the turn- 
table between the frames. The sliders and boards are 
nipped tightly together by the screwing-up motions, and 
then the liox is moved on to the turn-table N (at the left), 
whence it is moved forwards so that the toothed rack 
comes in contact with the worm L. The revolution of 
the worm draws the box forward, so that it passes slowly 
underneath th(^ combs a'nd cards on the endless sheet, 
and the series of worms propel the box forward from end 
to end of th(‘ frame. A second box is jilaced close behind 
the first, and a third behind the second, and so on until 
the frame is full. 

As the silk fibres come in contact with the combs at 
the point V they are laid hold of by the combs and drawn 
through them, thereby combing the fibres thoroughly in 
travelling the length of the cndlc^ss belt. As the combs 
are farther away from the silk at j)oint V than at point U, 
the silk is very gradually and gently combed and dressed. 
Each projecting tuft of silk, in passing clear of combs at 
IT, is naturally drawn over by such combs as they travel 
.around the bend of the roller W, and therefore, when 
the tufts reach the endless sheet 13 — which is travelling in 
the opposite direction to the sheet A — the coml on the 
sheet lay hold of the opposite sides of the tufts, which 
are thus combed and dressed a second time, but on the 
reverse side. After passing under the second sheet B 
the tufts are turned over by the wiper brush T, and then 
the cards and combs on the third sheet G operate on the 
silk to remove the nibs and noils. The roller Y operates 
in the sami' manner as the roller W, so that the reVerse 
side of the silk is carded and combed in Section 1). 

By thus travelling the silk horizontally under and in con- 
tact with the combs and cards a complete dressing is given 
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to the fibres in passinj^ oiic6, through the machine. Tlie 
boards of silk are turned in the usual way on the turn- 
table between the frames at the right-kand end, and the 
box is then j^)ushed into the frame alongside the first frame, 
which repeats the process as de^criOed, so that wlien the 
box reaches^the turn-table at the end of the .second frame, 
both ends of the tufts of silk are dressed. 1’he dressed 



Eio. 05. — Coutuiuous drosamg frame (plan of sot of frames). 


rsilk is removed by the attendant, the box is refilled with 
undressed silk, and is then sent forward to comphite 
■another circuit of the machines. Whilst the first box has 
been travelling, fourteen or fifteen otfter boxes have l^een 
fille^l and propelled forward one behind the other, so that 
"there is always constant supply of dressed silk being 
•delivered by the frames. The fibre removed by the 
working combs is pressed down to the roots l>y brushes 
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and stripped in the usual \v"ay, making first to seventh 
drafts in tlic mode of the flat dressing fram(\ 

'rh(^ most ec(jifomical uK^tliod of working continuous 
frames is shewn in h'ig. ho. 'Fhis gives thc^ plan of six 
machines arranged in pairs A, 13, 0. At each end of each 
frame is a tur’.-tahle T, and between each pair at each end 
another turn-table S. Opposite each of the latter turn- 
tables is fixed the automatic, screwmg-up machine J) 



Fui. f)G. — Scre\ving-up macliine. 


(shown also in Figs. Gh and G7). At the end of each frame 
or row of frames, and between each j)air, is fixed the 
tabling E, which forms a place for the storage of dressing 
hoards, empty and 'full, and for “turning” the silk. The 
pair of frames A receive the strips from the filling,- and 
dress first drafts. 1^he strips from frames A are filled 
into the boxes of the frames B, which dress out second 
and third drafts. 'Hie strip from the third draft is delivered 
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to the frame C, which drc^s fourth, fifth, and sixth 
drafts. 

Each pair requires two attendants to** strip the combs 

and one attendant at cacli (Uid. ^nc, called fhe putter-in, 

stationed at E, and places the boards of silk into the box 

or inframe,# which he then puts in contact with the 

worm, which carries it forward under the combs. Ho 

then transfers his att(‘ntion to th(' delivering' end (i of 

the opposite frame, •which delivers a box full of eoyiplefcfdy 

dressed silk. 1’his he empties out and refills with silk for 

dressiim. Th(‘ other athmdant at II n'ceives the drt‘ss('d 
^ ... • 

silk from the finishinj.^ end f, turns tlu' silk in the board, 



and pushes the box under fhe frame at 1\, whence it travels 
again to the putter-in. ^I’he time oecu])ied by a box in 
travelling the circuit of th(5 pair of frames is about one 
liour and ten minutes, so that the action of the combs on 
the silk is very gentle. 

A box of dress(‘d silk is delivered at the finislrng end of 
each pair every four or five minut(‘.s,^and therefore thci 
production of the machine is very great. The (juality 
mentioned previcuisly in flat dressing would yield about 
800 lb. of dresse(T silk from the tliree pa rs of frame.s per 
week of fifty working hours With a good quality of gum 
silk the production of finished silk would he 000 lb. per 

9 



l:iO SILK THBOWING AND WASTE SILK SPINNING. 


lifiy hours. Tussah silk can be worked to show a pro- 
duction of 1200 lb. per fifty hours. Schappc silk of fair 
(juality will yiclct the last-iiained weic^ht, and the quality 
of dressing — ^lioth in length of staple and yield of drafts 
from tlic W(ught filled to the machine — is better than that 
ju'oduced b> either the circular or the flat frame. Foreign 
rate of wag(;s and hours of work make the continuous- 
frame systmn the cheapest method of dressing yet known. 

Olhte* systems of continuous frames have been attempted, 
hut tlie one described is the only one which gives a better 
yield of drafts than flat-frame dressing. The “faller” 
]>rinciple of propelling tin* silk under coml)s and cards is 
not good, for two main reasons: First, the automatic lock- 
ing ai’ijingements fail to hold the silk tight in tlie hoards; 
•and, s('con(l, the difference in th(i wear and tear of each 
respc'ctive faller or ])Ook-hoard causes them to be unecjual 
in height, and tlun-efore tlie working '*x)mhs and cards dress 
tht‘ silk uneqiudly. Some is left nihhy and noily, and some 
IS cut short, th(j latter liecausc' the board of silk is too 
liigh, and the former because it is too low, in relation 
to the woiking combs and cards. An absolute essential 
for a successful dressing frame is tight hold of the silk in 
the hoards ; and a more important one still is extreme 
levelness of the series of boards, for each board must be 
kept level with the sliders. Jn fiat frame dressing the 
infrarno is planed and levelled Irom end to end, and as 
each inframe works under its own combs, the keeping of 
the boards right is not a very difficult matter. For a con- 
tinuous frame, the boards in each box must be level, and 
every box must be exactly the same height, so that each 
box gets exactly the same combing and carding. 

During last few years further improvements have taken 
place ill continuous silk dressing frames. The objects 
being to obtain the advantages of the circular dressing 
frame such as — 

L. The fibre depending whilst undergoing dressing 
operation. 
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‘2. The ability to exhaust ^ust, dirt, and chrysalides, 
leaving fibre clean after dressing. ^ 

Also to obtain the largest possible output, such.having 
been increast’d ten times at least d^irii^g 19 IS and J919. 
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A still furlher advantage is tin* jm'paration and sel(H*,tion 
')f the short fibres of silk for a combing process. 

The boxes holding the silk for dres^^ng in such con- 



Fic. Gt). — leaning machine for bookboards. 


linuous machines must be all level anrt woodwork same 
heigh^ in each box. 

This is attained, by use of the planing machine shown 
in Figs. ()S and ()9. 

PlaniiKj . — The boxes are fastened down on the frame A 
(shown by dotted lines), which franu , by iReans of the 
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worms W on the shaft S, propelled to the rear end of 
the machine gnd passes under the disc'D. This disc 
revolves at a great speed, and with its cutters planes the 
woodwork in the bo;sesr.ahsolutely level. Thii disc can he 
raised or lowered to accommodate any depth of frame, but, 
when once “ set,” all the fourteen ])oxes to fill a dressing 
frame are run through ; thus each box is level one with the 
other, and perfectly dressed silk can ])e obtained in each 
box. * 

SoHEWTNG-UP MACHINE. — The working of the automatic 
screwing-up machine is as follows : Fig. Ob is the plan, and 
Fig. 07 tlie side (devation. A is the frame-work of the 
machine, while F> are s])indle shafts corresponding in 
number and distance apart to the compressing screws S in 
the inframes C (tiie inframe is shown in part). Keyed on 
the spindle shaft is a toothed wheel 1) engaging with tlu' 
worms F secured on the main driving shaft F. Each 
spindle B is provided with a clutch (i, kept in gear by 
springs IT, the pressure of which can be regulated l)y the 
nuts Q, so that when the pressure rt'aches a desired 
maximum the clutch (I will disengage itself or slip. 

The main driving shaft F is driven in either direction 
by driving pulleys U and V, which are ct)ntrolled by the 
reversing clutch J, which is worked by the lever K from 
the foot lever L, 

The infi-anie is })laced on the turn-table T, which is 
mounted on runners M to enable the compressing sceews 
S to effect an engagement with the pins N on the part of 
the '’clutch W. When in position the attendant presses 
one loot on the lever E at the point O, which causes the 
clutch J to engage with the pulk^y V which traverses the 
shalt S, thus rotating the clutch (1 and screws S, and com- 
pressing the bookboards P. When the pressure is suth- 
ciently great to overpower the spring H, the clutch G will 
slip, and the free part X of the clutch G will cease to rotate. 
Depression on the side K of the foot lever operates the pulley 
U, which turns the clutches and screws the opposite way* 
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thus releasing the l)ookl)oar(ls iroiii tlie pressure, to (umbh^ 
the attendant to take tbcni out to remove or turn the silk 

It will he notieed that the productioi# of all kinds of 
dressing fra^pes de])(‘nds u])on the nuinhef of * hoards 
which (tan he jmt through llumi, and as silk in tht' c,oin- 
nioner (|ualiti(‘s is alwa>s inclined to wcH’k tiiick and fluffy 
in the short dr^ifts, tlu^ numher of hoards of silk has to 
i)e greati'r in tlu^ " short frame than th(‘ “long frame," 
conseijueiitly the pi;f;Kluction of the “short fj-ame ” reaHy 
rul(‘s the ])roduction of the set of frames. This*is well 
illustrated hy the following figures. 

In flat frame dressing, ‘i oz. of*filled silk being ]>lac(‘d in 
•each hoard of tin' first frame, a first frame attendant will 
handle ‘2d7() hoards ]ht fifty hours, a si'cond frame attend- 
:int about 4h00 hoards per fifty hours, i^fid a third frame 
atumdant 4f)()() hoards per fifty hours, the latti'r (Mjualing 
a})out hoards per hour. 

I'hc continental circular frame us<'r, however, only fills 
about 1 oz. ])er hoard, and therefore to obtain a larg(‘ 
production of dn^ssed silk a larger numhcu of lioards or 
sticks of silk must he turned per hour. k\)r a first fram(‘ 
th<' numh(U' would he 125 piu’hour, a second frame 150 ptu* 
hour, whilst a shorUT draft frame would nt^ed from 200 to 
250 turning per hour. 

4416 continuous flat frame, working the same silk as the 
flat dressing frame, givers at least the same numl)er of hoards 
per hour as the circular dresser, and it can he easily proved 
that the saving to an English silk spinner using the con- 
tinuous machine is 50 per cent, in cost per pound of drt^sed 
silk. The continental dresser cannot fill a larg(‘, weight 
])er board or stick to his machine, because the severe action 
of the combs on a thick film of silk would damage tin' 
fibre, cutting it short and spoiling the yield. A great com- 
pensfttion for th(^ thin filling — 1 oz per board — comes by 
reason of the large percentage of first drafts which 
this thin filling gives. In all dressing, a thin film will 
yield better and dress easier than a thick one, and a schappe 
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silk will dress better thin, than a fully discharf^ed silk, 
because the latter has to lie run hard intw) the combs to 
clear th(i nibs '(/ the fibre. A discharged silk, there fo^’e, 
needs a’ cerhiin amount of “ body ” to cause it to spring to 
the combs and cards of a flat frame, which are always 
pressing dowii the silk on to the sliders. If^the silk lies 
too flat it will not clear unless the combs are run through 
the silk nxnd into the wood beneath, which of course 
damages th(*. points of the combs a^nd cards, rendering 
them useless, and also spoiling the woodwork — sliders 
and bookboards — of the frame. 

The diagrams in Fig. TO show the principles of dressing 
in each class of frame. 


A 



Fio. 70. — Diagram of dressing frames action. 


In flat-frame dressing, as shown at A, the films of silk are 
rained up (see arrow) into contact with the combs, w^hich 
therefore comb through the silk, beginning at the point of 
the fibre and dressing half-way through the film, after 
xvhich the frame must be let down, turned half round, and 
the under side of the silk film turned upwards for combing. 
The same operations must be repeated for carding out the 
nibs. During the raising up and down and turning and 
filling of the boards of silk, the combs and cards are not 
wwking, and during that period the machine may be classed 
as a non-producer. 

In the continuous flat-frame dressing, shown at B, the 
films of silk travel /or gradually into closer contact with 
the combs, ar.d under each section the silk is reversed auto- 
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matically, every operation of tiie fiat frame being repeated ; 
but the contiinious frame is always delivering dressed silk. 

In the circular frame, of which the \^:»rking portion is 
shown in pg,rt sectionally at C, the tufts of silk |)ass the 
comb very quickly, the points of contact varying with the 
length of lil^*e, as shown at K and F, and all the combing 
is done betwecai points of contact and the nip H of tlu^ 
large drum and comb drum. As there are- only tw^o 
working coinhs, ei^h working in opposite directions, Wie 
film of silk is only combed on each side ofur instead of 
tfoice by tfie other methods of dressifig, and therefore the 
circular frame has to be more sftvere in its action on the 
silk fibre than in flat dressing, to ensure the silk being 
properly dressed. The circular frame is also always deliver- 
ing dressed silk. • 

Combing machines on the Heilmann and Noble prin- 
ciples have often been tried for silk dressing, but the latler 
are useless for silk. They have no mechanism giving 
sufficient grip of the end of silk not being combed to 
enable the portion projecting for combing to be ade- 
(juately combed. The Heilmann principle will comb short 
fibred silks very well indeed. 

The dresser keeps each draft separate, packing them 
usually in tins preparatory to the next operation. The 
first four drafts are the most in (juantity, and also the 
most valuable, these being used by the “ long spinner.” 
The fifth, sixth, and seventh drafts are called shorts, and 
are used by the “ short spinner.” Tlie noils are either 
combed in order to obtain another length of silk out of 
them, or they arc worked into yarn on the same system as 
wool. If combed, the resulting sliver from the noils is 
used in short spinning, and the noil itself — called 
exhaust noil — is also put through tlie woollen spinning 
system. After the drafts leave the dresser tliey must be 
examined to see? if they are properly dressed, and also to 
remove any threads of cotton, hard twisted ends of silk, 
pieces of hemp, and other deleterious matters not removed 
by the picking process previously described.* 
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TjOno Spinning. — 'Fhe largest pen-entage of weight of 
dn'ssed silk being in the first four drafts, “ long spinning ” 
is the most important hi^anch of the spun silk industry. 
It derives its name from tin; fact that it deals with the 
longest fihres-produced from silk waste, and also m contra- 
distinction to “ shhrt spinning.” Originally all silk waste 
was short spun — i,e. combed or dressed in the gum state 
— the drafts being then taken to a cutting machine (built 
like a hay chopper) and (uit with knives into lengths of ] 
to ‘2 in., thus making the fibres an ecpial length as far as 
possible. 11ie material was then boiled and afterwards 
beaten, scutched, carded, drawn, spun, etc., in the same 
manner as cotton. 'IMk' cutting of the fibres and the action 
of the cards spoilt the lustre of the silk, and in process of 
time spinners found that th(‘ most ellicient mode of dealing 
with the fibre and enhancing its value, by reason of its 
increased lustre and strength, was to boil the silk before 
dressing, and put the resulting long drafts through spread- 
ing and gill-drawnng machinery very similar to a worsted 
plant. Like all new systems, it took time to become 
general, and meanwhile tlu; old style became known as 
short spinning — really “ cut-silk spinning ” — and the new 
as “long spinning.” Nowadays the cutting of silk is 
almost done aw'ay with, and most spinners, having only 
the long spun machinery, sell their shorts — i.e. fifth, sixth, 
and seventh drafts — which arc bought b^ the few remain- 
ing short spinners, and scutched, carded, drawn, and spun 
as described later. 


( 130 ) 
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The lengths of fibres in the various drafts vary very 
much. For ‘nstance, a first draft of good gum waste 
like China will have fibres from to 7 #u* S in. in length, 
whilst the {jeventh draft would show fibres > to 5 or 4 in. 
iynK- 

What mujv Ix' called a coiuiuon (jnalitv (say aUniiii wash') 
will sliow fibre^s as follows ; — 

First drafts fnnu 2, to (J in 

t4e(;tmd ,, 2 ,, 4 ,, • 

Third ,, U ,, 4 „ 

Fourtli ,, ,, d ,, 

* Shorts from • h ,, d ,, 

These different lengths of fibre cause muefi troulilc in tlu^ 
<lrawing departments of a silk mill, and until recent ye'ars 
each draft was spun into a separate* yarn. Thus one 
'juality of waste was spun into what were known as first- 
draft yarns, second-draft yarns, third-draft yarns, and so 
on, the longest draft being sold for the most money, on 
account of its su])eri()r strength and lustre. As compidition 
increased, spinners found thc^y could draw first and second 
<lraft yarns together for many purposes without matiirially 
<lamaging either strength or lustre, and from that they 
progressed until nearly every spiniUT makes a yarn for 
some purpose or other which contains all four drafts drawn 
together. They can lie made mto a good sti'ong lev(‘l 
yarn, quite good enough for any ordinary weaving purpose, 
so long as care is taken in the drawing not to allow the 
shortest fibres to run through in lumps. As strength is 
needed, care must be exei'cised not to lireak too mu«h tht‘ 
long fibres. Now, as even first drafts contain such great 
differences in length of fibre, it can easily be understood 
that machines which will satisfactc)):*ily cope with first 
<lrafts can only be wrong in some minor details for all 
foil? drafts, and these details are cliiefly in diameters of 
rollers and lengfli of “ reach ” — that is, distance between 
back and front rollers. The principle of drawing is to re- 
duce a thick portion of silk down to an end so small that 
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it can be spun into a threa^l without an excessive draft, 
and at the same time to levtil it so that thtv thread is ah 
one thickness. •Uiis is done by a pair of rollers revolvin.fj 
slowly, faking the silk in, and feeding a pair of front 
rollers revolving quicivlyt thus drawing the silk out. To 
put it anotheif^way : If ‘200 fibres are lying ^ide by side, 
each 0 in. long, drawing makes the fibres ^into a thread, 
say 60 in. king, with 20 fibres deep This operation is re- 
peiited a suliicien\i number ()f times witli a number of ends 
behind fhe back rollers to make a sufficient number of 
doublings, until the silk is brought down in thickness to 



Fig. 71. — Silk picking tabl«. Fig. 72 — Silk picking 

table (side section). 


a thread or roving sufficiently fine to be spun, and at the 
same time so level that it is as near as possible all ^>ne 
thickness from end to end. As there are many different 
kindsi of drawing frames, we shall describe only those 
which have been found most suitable for a general trade, 
taking long spinning drawing machinery first, and then 
short spinning drawing machinery, each up to the point 
of spinning, whence all kinds of yarns undergo much the 
same treatment. ' 

Picking drafts . — If the silk to be spuii is free from ex- 
traneous matters, such as small portions of cotton, China 
grass, straw, and hairs, it would be passed to the “ weigher 
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but many silks are not trce*^D3 therefore the first process 
is really “piQking” or examining the silk for bad dressing 
and foreign fil)res. For this purpose, #ii a dark room is 
erected a picking stand round which eight persons can sit. 
Fig. 71 shows a plan of this stand, tod Fig. a sectional 
elevation. ^ The arrangement is as follow^s . »A is the frame- 
work of the stand ; B glass scpiares let into the framework, 
the top of the frame and glass binng exactly level and 
smooth ; C (show;^i only in Fig.’’73) ai'c rods of smooth 
hard wood hinged at one (md 1 ), and held do’^n at the 
other end by the spring catch F. Qinha* the frame is 
either a gas light* or an electrn? light F surrounded by re- 
flectors to throw up a strong light through the glass squares 



Opposite each square is seated a girl having a tin of dressed 
silk by her side, who places a portion of it under the wood 
rod shown in position in Fig. 73, w^hich illustrates also the 
square of glass B. Any pieces of straw, cotton, hair, or 
other coarse thick fibres show dark (like the dark lines in 
the illustration) against the light, and are easily seen by 
the girl picker and taken from the silk. Any portion of 
very short silk is shown up also, and is taken out, as are 
nibs and badly dressed silk. After picking, the silk is re- 
placed in a tin and conveyed to the ‘^weigher.’’ 

Weighing . — This is usually done by girls, who sit at a 
table on which ^re placed, at regular intervals, small beam 
scales. They \freigh the dressed silk (keeping each draft 
separate) into 3 oz. parcels, each 3 oz. being most carefully 
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weighed and wrapped in soft jjaper, tied up with string or 
fastened with an indiaruhber band, and th«nce handed, 
a C(Ttain number a time, to the silk spreader. 

Low/ Hpiwmng drairiwj rwichinery. — Hllk spreadiw/ is 
tlui lirst of a series of sflk “ gill or faller ” drawing machines. 
\ gill drawing liiachine consists usually of a p?ir of back 
rolltTs revolving slowly, and a pair of front rollers revolving 
(jiiickly, while between is a set of gills or fallers carrying the 
silk^from the back rollers to the fronts The principle of 
all 11 machines is the same Tlie back rollers receive the 
silk, deliver it to tlie fallers, whicli rise one by one, pierc(‘ 
the silk, and travel forward' to the front roller. The fallers 
then drop, and are c.arried back to the rising end, and 
again raisc'.d ii>to the silk. 

The fallers are bars of steel, Fig. 74, into which are 
lixed fine steel pins. They are travelled forwards by means 
of two screws, between the threads of which they are run. 
When the fallers come to tlui end of the screws they drop 
down (being lielped in their drop ])y cams at the end of 
each screw) into the thread of another pair of screws re- 
volving the reverse way, and so carrying the fallers back 
underneath their previous traverse. When arrived at the 
end tht^y an^ lifted up by jueans of cams into the top pair 
of screws, and so recommence their journey. ^Jdie front 
I’ollers draw th(> silk (phckly through the fallers, thus 
making it into a much thinner ribbon or film of silk than 
when it was delivered by the back rollers to the fallers. 
4diis drawing through the pins lustres the silk and 
straightens or lays the fibres parallel to each other. If the 
fallers travel more slowly than tlie circumference of the 
bottom back roller revolves, the silk will lie on the top of 
the pins, and thus will not be drawm through them when 
they reach the front roller. If the fallers travel faster than 
the back roller, they have a tendency to drag the silk and 
break it. Therefore a choice must be made of two evils, 
and practice has shown that the latter method is the best. 
The back rollers are movable so as to allow them to be 
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drawn away from the fallefs for long- fibred silk, or set 
closer for short-fibred silk. The pins of the fallers are 
^larsely sot in tlu^ first machine, antf the difference of 


speed between ])a(*k roller 
and faller must only he very 
slight. LfJlig silk needs fi*ee- 
dom l)etw(ien uolku'and faller 
to ensure as little breakage 
aspossil)le. Rhoi>silk offers 
no rtjsistanoe to the pins as 
tly^y rise, and tb^‘refore the 
fibres lie on the point of tlu^ 
pin. Satisfactory ri'sults can 
only he attained by the pins 
piercing through the silk. 
The easiest test is to feel at 
the silk lietween the hack 



roller and the fallers, and if 
it is stretched very tight to 
put hack the rollers ; if it 
is slack and riding on the 
fallers, the rollers should h(‘ 
brought forward. Those in 
charge should never he satis- 
fied until the silk is well in 
the pins, and they should in 
no case resort to artificial 
means of forcing the silk 
down. Some drawing over- 
lookers fl.K a brush over the 
hack portion of the drawing 
box, thus forcing the silk 
into the pins, but at the 
same time breaking the fibres. 

J^^ig 75 shows side elevation 



of the gill spreader. A is 


a travelling leather endless belt, on which the draft of silk 


is spread in the manner shown in Fig Ip. The silk ^is 
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travelled into touch with the 'porcupine roller B, and held 
/irmly down on the teeth of this roller by the small rollers 
X, Y, Z. It is c&iiductcd from the porcupine into the 
fallcrs F, which, rising tnun 1), strike into the silk, and 
carry it forward to tlie receiving]; and drafting rollers M, 
N. As tliese travel ei<]j}it or ten or more times laster than 
the falUu’s, they draft or draw the silk through the pins, 
thus making the silk into a film eiglit or ten or more times 
Ihiifner than when it entered. The endless leather sheet H 
conveys th(i silk to the large wooden drum J , which carries 
it round on its face until the 8 oz. parcel has airhe^-'ii 
spread on the sheet A, travelled through the fallers on to 
lh(^ di’um, and so made a thin film of silk about 8 or 10 



in. broad and the Umgth of the circuniferen(‘e of the di'um. 
When complete, the silk, now called a “ lap,” is cut across 
the drum in the direction of the axle, and wound up as it 
leaves into a small ball in readiness for next operation. 
A good spreader will spread the silk thinly and evenly on 
the sheet A, the fibres lying straight and overlapping as 
shown' in plan l)y the dark lines in Fig. 7(). If she is 
allowed to put the fibres sideways, they enter the pins of 
the fallers in that way, and when that portion of the silk 
reaches the drawing rollers M, N, they either pull the fibres 
over the tops of the pins or break them asunder. If the 
former happens, the lap contains a lum^ of thick silk 
which needs more drawing in the following drawing 
maclunery, which most probably never gets thoroughly 
drawn, and thus, makes a foul yarn. If the fibre is broken, 
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then short silk is being forme^, whidi weakens the thread 
and deadens the lustre of the yarn. A careless spreading 
iT5^chine attendant can easily s])Oil the work of the dressing 
frames and render it impossible to^make a levtd and perfect 
thread. 

— For the purpose of still furtniT straighten- 
ing the hl)r(is ^of silk, th(i lap is often jmt tlirougli tlu' 

spreader, thus nj-spj-eading or re-lapping it ; ])nt this pro- 

• • 



Ei(,. 77. — dill sproailor. 


cess is only really necessary for the shorter drafts. Fig. 77 
is a photograph of this spreading frame. 

Sett frame . — The silk, after going once or twice through 
the spreader, is next made into a slivisr by being passed 
through the sett frame, which consists of a feeding endless 
leather belt, back rollers, and faders similar to those 
previously described ; and front drawing rollers, which 
deliver the silk into a pair of pressing rollers, from which 
it emerges in the form of a ribbon or sliver, and drops 
into a long can placed beneath the delivery rollers. Fig. 
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78 is a photo^rayih of tho sett frame. Very often these 
luaehines are fitted with a bell or stop motion to warn the 
attendant when to prcd(‘termined number of yards 



been delivered into the can, and if the wei^diing and 
spreading bav(' been propei’ly performed the respective 
lengths should be nearly the same w^eight. Sometimes the 
sett frame is .fixed on the same gantry as the drawing 


Fio. 78. — Sett frame. 
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heads, as show]) 1)V 7‘),. which shows tlu' ])ack of tlu^ 

sett frame ai^d th(; ])ack of the first head of drawiiiR'. 

Dratriftff fr(nnrs, — 'flH'st' an' for tlu' |iJi.pos(' of levelling 
the slivers, and an' similar in eonsinictioa to* the sett 
frame except for the dilferenct',* in fi‘('d, the oiu^ heinc 
made to receive thi' thick lap, and the otlu'r lo recc'ive slivers 
varyinej in mimlaT from () to ‘iO, according to the numher 
of donhlings th(' silk re pnres to maki' it It'vc'j/ Usually 



Eic. 7'.).- -Drawing lioais. 


four drawing ht;ads are (miployi'd, calk'd resfx'ctively first 
liead, second h('ad, third lu'ad, and hnishi'r. An averages 
numher of cans of sliver from tlui sett frame to tlui iirst 
head of drawing will he 10 or l‘J, and tlu'si' being put 
up ])ehind the first drawing box, an^ ^Irawn out into one 
tliii^ sliv('r, which is alxjiit the same wa'ight pt'r yard as 
the one from thj sett frame : hut it is well to keep rather 
on the light side. Thus, if 12 ends an* up, tlie draft of 
the box would be aliout 14, so that every foot of sliver 

10 
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at the ])ack is drawn to aJ)ont 14 feet at the front, 
and the sliver at the front is practically omi-foiirteenth the 
thickness of the crmbiiK'd slivers behind. From the front 
of the first box hJ cans are taken and put up behind tne 
S(icond 'head of dra'\)vin^, the same nnmher from the 
second to the tfiird, aj^ain from the third to^the fourth, 
or finislnu' box. Tlui douhlin^^s of th(* ends or slivers 
which the Hiilk has obtained in thesi* four heads ai'e then — 

* 1st head, ‘Jnd h(‘ad, drd h('ad, 4th he:i.d 

• - ” l:l),G>o ; 

Knds \2 X hJ y \'2 x \2 

and thes(', with tin* stiwi<;ht<‘nin^^ ii‘i tlie sprc'adiiig, 
re-lappin^', and silt Iranux (‘omhuu* to makt* a lev(d slivt'r 
at th(* finisher luanl of di-a-wniLL If the w'ork has been 
W'ell done, tin* tihr<« of silk will lx.' parallel, and tlui sliv('r 
will show no lum])s or thick place's in any pfirtion of its 
\(in^i\], so tli(‘ \\('i,Ldit pea* sard of its len^^th will he 
accu]-ate. 

In all dravvinc machinery, carii must })c' lakt'ii to 
especially watch tin* following points : l^lu* distanci^, of 
the hack rollers from tin* lalh'r.s should lx*, carefull\ 
irc'f^ulated in accordanct* with the av(‘raLU‘ h*n,L;ths of tihrc*, 
(‘ven’Y hox rixpiirini; S(‘pa.rat(* settin,Lj. 'J'ln* siiddU's— or 
hai's of iron on which the fallers travt*,! to a,nd fro — need 
kee})in^ level and a proper length. If too short, tlu* fa.ll(*rs 
are apt to lock and gt't (‘itli(‘r strained or broken. Tht'y 
•should h(^ cas('-hardem‘d to prevent w'ear. 44ie conductors 
which ai'e at the end of the saddles arepn^ssed against The 
ends by springs. As thi* fallers rise* into and drop out 
of the silk, they pr(*ss the conductors aw'ay from the 
saddles, and thus glide smoothly up and dowui hetw'eeii 
the saddle end and the conductor; and thtux*fore the care 
of the overlook(T isSaecessary to see that the conductors 
are tight enough to keep the fallers firm, but not too tyght 
to make them difficult to move up and do\yn. The fallers 
should always be kept in good repair. It is astonishing 
how quickly pins get split, broken, and bent. Unless 
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replaced by new ones, the s*lk is apt to ride on the top 
•of the points, and not to he drawn through the pins ; or 
ii the pin is rough wiieii tlie front r?)ll(‘r trie>i to draw 
the fibre through, tin* roughn<‘ss*lu)Ids the silk and breaks 
kt, making short silk. 

The t)i‘f>rkietion of a set of draw'ing frames varies vc'ry 
much — say, tr^m ‘ioO to eOO lb. perweek. Some spinmns 
prefer to waa'k witli a light sliver, and osiers wdtl) a hi‘avv 
one, thus deereaftim^ or increasing product icyi. 
licavier ])rodii(‘tion is most suitabK; for common warp 
ya^Tis, and ilu' lighter for yai-i)>^to lui used foi‘ widl. 

J^hg. SO show's the side elevation of a sett frame, and 



hhg. 81 the setting out of a set ol di’aAving fianu'S 
wuth a sett frame. A is tin* can of laps fi'om spreader. 
]) is the silk lap ])ut on th(‘ h'eding sheet (' and ])assed 
through tlu^ pressing rolUa's I), th(‘ retaining rollers the 
fallers K, the drafting rollers (i, tla* earru^r lolUa^ H, 
delivery rollers J, into the receiving can K. The four 
heads of drawing are arranged with the first head, ri‘eeiving 
•cans from tin; sett fram<‘ at L, the; se^*ond head receiving 
cans from the first head at M, the third head taking from N, 
aiid^he fourth h(!ad from O, the silk traviilling in th(; direc- 
tion of the aiTow^. In putting up the ends of silk behind 
the drawdng frames, it is necessai'y to see that they are not 
< 3 rossed under each other, as showm it P and Q, for each 
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end should ^^o as stniif^lit as possible' into the receiving 
rollcTH It, S, and T. 

(ill/ roj^ljuf fraite . — The sliver from the finisher head is 
taken bidnmra scr(iw j^ilHovnii,^ fraiiit' (Fig. 8;2) is 

a drawing framy, Imt instead of didivering its production 



Fkj. 81.— Plan of set. of drawing lioads. 


into a can, the end is wound on to a bobbin, thus making 
the first real twiste^ tliread. Fig. 88 shows side elevation 
of this machine, where A is the. can of silk from the finisher 
head of the drawing, B is the feed plate, C the guides for 
conducting the end of silk S under the roller D, from 
wdience it travels over and under the rollers Fi and F to 
the fallers G, which, rising and piercing it, carry it forward 
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to the draftiii^^ rollers II, wkicli deliver it to the llyer and 
spindle J, to he wound on to tlie bobbin K*‘in the forni of 
;i soft thick thread. „ 



The thread produced by the f^ill roving frame is called 
the sliibbing, and varies in thickn<*ss and weight according 


P'’iG. Si. — cull lo^ing fraine. 
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to the counts of yarn the is being prepared to make. 

A common size is from 1 to*l^ hank — l.(\ 1, hank equals 
840 yds., weighing 1 lb., and H hank equals 1200 yds. to 
the pound. ^J^he finer the yarn is to be spun, the finer the 
slubbing should be. Thd twist — i.r. turns per inch — put 
into the slubbing is very small, only sutticient^ to hold it 
together. No rule relating to this twist can bo given, 
because whQ.t would be hard for one class of silk would be 
too ^soft for another, so ekeh overlooker hfts to wairk accord- 
ing to hfA owm ideas, and to tlu; nature of the silk under 
his care. If the twist gi'ts too hard, the next machine 
wdll be unabl(‘ to draw properly, and now’adays then^ is no 



need to make any mistake on the hard side, bec.ause the 
machines are all made on the- cone-drawing principle, 
enabling the thread to be wound on the bobbin in the 
softest possible state. The finer the slubbing, the more 
twnst is required. Sometimes, for the purpose of averaging 
and hwelling the slivers more than has lieen possible in 
the drawing frames, tw^o (*nds are put up behind each gill 
rover spindle and drawn into one. The frames are made 
tw^eiity-four or more s])indles in length, and their fallers 
are made longer than the fallers in the drawdng machinery. 
If made too long, however, they spring in che middle, and 
experience has shown that they work w^ell if made long 
enough to supply three rollers, equalling six spindles. In 
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such a case, the frame is ahvays huilt in sectious, each 
liaviuL^ its ovn screws and fallers, and each section put in 
motion simultaneously hy nu'ans of a slusih and h('vel "ear- 
ino at tlu'^hach of tlie frame. This machine can he so 

r 



jiL m — m - JB — M — ^ 

Ft(.. si,— O ill i-{)\or fal!«M-s. 


arranged that if any of ilu' fallers ^et locked, the fi'anie 
will automatically *4to]), thus pn'ventinj^ any serious hraak- 
dovvn. ^riie trill rover fallers are only set itith pins 
(jpposiU' ('ach di’aftm^ rolk'r, as shown in Fig. Hd. 



Fig, S 5 . -l)an(U ivncr ('.id** ♦*U*\al.i(m). 


Dandff nrr'nuj -Hitlierto all the drawing has 

Ix^en done hy means of rollers and falk'rs, hut tlie dandy 
roving frame has no screws or falUTs, the drafting being 
done hy rollers*only, and the draft being direct from the 
front rollers to th(^ l)ack rollers. The framt'S are made 
with forty oi* more spindles, and iw'n arranged as shown in 
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1^5^. S5, wbicli IS a sidt' (ilcjvatuni, and 8(), which 

illusti’alcs an 80 spindle cono roving frame. Two or three 
h()])l)ins— tlic iniiilher a^ain dependin^^ on the thii;kncss ol 
the rovin;^ afid th(^ com^jt it is desired to spin — fi'om the 



Fic Sr>. — 80 spiijtllo (Mtiio ro\fr. 


slul)l)m<^ Iranie are put ii]) liehind each sjiindh* in lO'cels A. 
I'kich (Uid IS ^uid('d separately into the back rollers*’ J>, 
and tlumce to the front rollers M, N. T?ie three rows of 
small rollers C ar(^ called carrier rollers, and are revolved 
at a prtiportionatc sjieed to the back rollers 11, thus acting 
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as carriers or supports of tlit^Ji'oviiig from tiie back to the' 
front rollers. ‘The hae'k rolle'r.s re’volvc' slowly, and the^ 
fr<mt rolhirs ({uickly, thus drawinj^ out <he rovin^js into a 
thinner si/e*^ or ('ount. The bottom front reTller N is the 
04K‘ which affects the draft, the tf)p one bein^^ only a 
wooden bos« covej-e'd with leather or rubber, and rimnin.s; 
on tlie l)()ttom roller by fric'tion, (iViTV pair on theiii’ own 
axis and presses] dowm by scre'ws Iv Wlu'n Ihe’atte'iiuate'd 
•end is delivered in "front of the rollers, it is twdsted roflnd 
the rin<,; of tlie tly('r F, ])assed through the twdzz^e (4, and 
tluineo to the bobiyn 11 on the spindle J. 1 ’hes(' machines 
an' almost all madi' with cone driving;, so that tlu^ j-ovin,‘; 
•can be wound on the bobbin with a soft twnst without 
teal’ of stretcliin^^ th(‘Vovm,i^ luAween lb(‘ nip'of rolli'i’s and 
the ilyc'r. 'Tbc rovings an' known as •4-bank, S-baiik, 10- 
bank, etc., a l-haiik bein;^^ 4 banks ot 840 yds. ('acb to the 
pound, and a lO-liank ('(pialliipi^ 10 hanks of 810 >’ds. each 
to the pound, and so on. 

Having’ now described tlu^ principles of a , 11 the ]>r(‘pariiiiLt 
machines previous to passinp^ on to tlu' sjannin^^ frame for 
loiiLj fibres — L< . tirst and second drafts — it is lu'c'essary to 
<40 ibi'ou^di the pn'paralory machinery to sliow the chaiiiL^^es 
necc'ssary for shorter drafts or tibre.s of silk. 

DmwiNG SHOUT silks -lNTi':nsi-;(''j im; — S rui'.ALiKO. — 
Tn drawin .15 macliim'ry sueh as s[)rc 5 aders, sett frames, fc^nd 
drawiii^^ boxc'S, what an* knowoi as intersc'tdors, or inter- 
sc'cting fallers, are used for the third and fourth drafts. 
In order, also, to be a])le to place the ilrawiiig rollcTs as 
near to the' fallers as possible, so that the nip of the i^ollers 
iiKiy have hold of the shorter fibres la'i’on; they (anerge 
•entirely from thi; fallers, the roller.s are smalbir in diameter 
for short silk than for long, and the same remark a])plies 
to the back roller or porcupine. Fig. 87 shows the 
principle of the intersecting falb'rs, wdierc' A is the feed 
plate, 11 the feecf rollers, C the porcupine, with three small 
iron rollers T) to keep the silk firm on the pins of the por- 
cupine ; E are the fallers wdiich r/sc into the silk, F are 
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the fallers whicli droj) into the silk, while (4 are the draft- 
ing rollte which feed the rollers H and J described in 
Fig. SJ . ^ • « 

These niatjhines are design(3d to ensure tUc silk being 
propeiTy drawn, for as the libre is short the silk is inclinad 
to be loose and tiuffy, and it is difUcult to make the faller 
])ins rise and pierce through it. If th(^ slivers ride on the 
top of the pins loathe front rollers, the rolleijs simply pull 
the silk off the top of the pin the same*thickness as fed to 
the hacS- of the fallers, thus making a bad place ; or, in 
some cases a large portion of the silk isj in th(‘ pins and a 
small portion on the top, and thercfor(3 some is drawn and 



D 


Fi(!. 87. — Int-crscctor. 

some not drawn, with the result that if the finished sliver 
is held up to the light it looks thick and thin, as shown at 
B in Fig. 88, the sliver at A — one properly drawn — being 
given for comparison. By using the two sets of fallers, 
one with pins pointing down and dropping into the silk, 
and the other rising into it, it is almost impossible for any 
silk to miss being drafted. These frames require even 
greater attention tljan the ordinary gill drawing frames, 
because they contain the complicated mechanism necessary 
to give motion to the upper fallers, which must work*' ex- 
tremely accurately to prevent locking and* breaking. The 
silk also must be put in thinner and worked more slowly 
in these machines. The machinery for short drafts would! 
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be set out as follows: Intersecting spreader, intersecting 
re-lapper, sett frame, and d or* I heads of drawing with s 
or 10 ends of sliver up behind each head.* n^h'om there the 
sliver would go to a gill rov(‘r, and thence k:) the dandy 

r • • • • ' 

frame. 

The spee(^of the fallers for long silk is about dOO drops 
per minute, foi" short silk about to 2(10 di‘ops pei* 

minute. 

The draft of long^silk is from 15 and upwards in s])rei.d- 
ing, from (> and upwards in the other drawing, mai^hinerv ; 
while for short silk it is, in spreading, from 10 and up- 
wards, and ill dravving frames frfini 0 and u])wards. 

The best yarns ari' produced by having the drafts nearly 




Eig. 88 .— Silvers. 

e(|ual ill each machine. The drajt should, of course, lie 
less for short silk than for long, but the twint in slulibing 
and drawing must bo more for short silk than long-hbred 
silk. 

Care should be taken with all silks, and under all 
systems of drawing, that the drafting is not done twice 
the same way. C.'arelessness in this has caused pjuch 
trouble to spinning overlookers and managers, and spoilt 
much yarn. ])rafting twice the same way means that a 
sliver has been put twice in succession through a di aw- 
ing operation with the same end tii^t, and this causes 
the ^nd to be thick and thin, and to work badly in the 
succeeding opertition. The reason for this trouble wrould 
appear to be best illustrated as follows : Ihc three lines iii 
Fig. 89 represent three slivers, say of 3 0 yds. in length, which 
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are drawn out end A first, wkh 1‘2 of a draft, into 120 yds. of 
sliver. Tf this is put up a^ain end A first, and again with 
12 of a^draft, yds. of silver, or 144 times the length 
of the original 10 yds., will he obtained. Thig is obviously 
too much of a pull in* one direction, and it would be praej^i- 
cally impossi])le to got the silk to run. IJ,ut if in the 
second ])ox or drawing the end B is put up first, then the 
fibres which were drafted one w^ay (arrow C) in the first 
b(K, are pulhal or drafk'd t\\() otluT \v»y (arrow D) in the 
s(H*oiid *l)ox, having tlius Jiioved relatively to ea(di other 
first forwards iind then backwards, 12 of a draft each wav 
instead of 144 one way. 

It is t]i(‘ moving back of the fibres in each drawing 
ojiera.tion tlu’l. heljis to lou'p the s'iviu's and rovings free 
fi‘oni tliick and tlifii plac(‘s, and these remarks apply to all 
drafting^ o[) 0 iutions, from sett frame to dandy roving frame 

• ^ C A ^ 

Fc.. SO. Draftin};, 

inclusive*. TlK'H'hm* o\ (*]*look(‘rs sliould insist that all 
drawing fraini*, gill roving frame, and dandy frame 
attendants do not, while following their resiKH-tive occupa- 
tions, ups('t cans of sliver or re- wind part hohldns ol 
rovings without, in thi* case of slivers, seeing that the right 
t'lid is found, and, in casi* of rovings, that they are wound 
twnce l)efore being ])assed on to tin* lU'xt uiachim*. 

Bo/arj/ (Iraicnuj. — b'or very short drafts — /.r. four^i to 
sixth- -the rotary-draw’ing principle is good. The drafts 
areispread very thinly on interscctor spreading boxes, re- 
spread twice, made into a sliver on an intersector sett 
frame, and then draw n by means of a rotary drawing frame 
like that illustrateal in Fig. 90 in sectional side elevation, 
and in I^Tg. 91. Tfiis latter is a photograph of two beads 
of drawing, each with twm deliveries. Six or more* cans 
A of sliver B from the sett frame are placed behind the first 
drawing head and conveyed into the back retaining rollers 
i \ thence under the porcupine I), and over the porcupines 
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E and E, Leini; hcdd on the ]>iys of the two latfer hy means 
of a small mej.al roller G. The front drawin*:; rollers E 
draw the silk ihrou.Ldi the piiis of tlie |aye ipines, delivi'r- 
in^^it on to the leather dra\viji;j[ shec't J, whieji in*its turn 



conveys it to tlu' pressin^a’ollers K aifd delivery rollers M, 
wh^in it drops into tlu^, can N. It is well to have the funnel 
Ij made to revi^iive, in this way putting a false twist into 
the sliver. This false twist helps to solidify the sliver, pre- 
*venting it from ‘'flying ’ so much, thus obviating waste. 
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It is nex*cssary to use from fewo to four heads of drawing, 
the number depending entirely on tlie character of the 
spreading and iVs^ircading. Usually four heads are needed 
to mak(^ a level sliver. The drafting of the sil}\ is ])etween 
tile froMt and liaek Rollers, and the porcupines serve fis . 
earrii'rs foi' supporting the silk, and also act> as endless 
fallers. 111(5 pins ])ier(*e tli(‘ slivcM- and* hold it steady 



Krri. 1)1. — Uotarv drawing framo 


whilst the front rollers draw it. The top of front po^'- 
ciipine V must be kept higher than tlie nip of the front 
rollers, thus bringing the nip of the rollers and the point 
where the silk leaves the pins near together to prevent 
short silk missing drawing. ' 

liotiinj rovinf/ fravir . — After drawing, the silk is taken 
from the finisher head to the rotary roving frame, shown 
in Fig 9J5 ill sectional side elevation. Two or more ends ' 
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a.ro drawn to^^etlier, iravolliii^ from the cans A, over tlie 
l'eed-])late B, to the hack rollers (!, under and over por- 
<mpines 1), K, F to the front drawing r^)ll«rs (i, and then 
wo^and l)y the ilyer H on to tlu' ho])hin J. The^twist is ke])t 
fairly soft, s?) that ihe n(‘xt maclfiiK — llu^ I'ovin^ f\iim'— 
can draw easily. A rovinjjj frame for short silk works on 
the same principh* as thi' one ilhisti-ated in Fi^L SA, hut 
only two sets of carriei- rolUn-s ar(‘ ne(‘(i<‘d, and^tlu' I’ollei’s 
an' all small in dianieter. • , 

Dtjfirnsions of (Iniirnuf ))i(t<hnirrjf. — Tlu‘ [•)llowiiiL; 
tables of dimensions of llu' maehmi'rv descnlx'd foi- draw- 
silk will hi' foiflid useful (sia? pp. BUJ and Jd] ). 



')J, R.)t,ar\ rovint^ ftaiiio. 


liotdrij (h'iurudf jnvnr. — 'I’lnee j)()rcu])ini's piu’ head, 
kins si't ‘iO to ‘2:^ pi^i' inch. Ikick rollers: bottom, 11 in. 

■ diameter; ])j‘essin;^ or top, 2 in, diameter. T’ront rollers: 
hott*om, 1 in. diameter, 10 flutes, to]), 11 m. diaiiuder, 15 
dutes. Dc'iivery rollers: liottom, 2.1 in. diameter top, 
in. diameter. Tlu^ dra-fts ari' from 4 to 9, and the 
•space occupied is 12 ft. d in. by 4 ft. (> in. for four heads. • 
liotarif roving frame. — Threii porcupines per spindle. 
Back roller, 1.] in. dianieter; front rolter, 1|( in. diameti'i', 
•112 flutes ; top front roller, 2;' in. dianieter. The to]) front 
roller is covered jvith mdiaruhher or leather. The JiMi^th 
■of reach from the hack to the front rollers is 7.] in., the 
^drafts are from 4 to 10, and the twist Irom ^ to 2 pia* inch. 
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Op'U yill ^pl■t.^n^rr^ aiv 'witli joi- iijnm^ roJPi- lir-luml the J'rUlti'- tu rptiuii the ''ilk. 



INTERSECTING GILL DRAWING FOR LONG AND MEDIUM AND SHORT DRAFTS. 
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There is a double-cone regulating motion, single row of 
spindles, 4^ in. pitch, for (i by in. bobbins, and the space 
occupied is 17 ft. (‘ in. by 3 ft. 

Th(^ sen^w gill roving fraim-s arti made with ,double-cdne 
regulating motion, a siiigki row of spindles, four spindles 
])('!• head, for (> ])y 3 in. l)obbins. The front pivssing roller 
is covered with indiarub])er or hard leather. The sliver 
guides on tlie back apron are I; in. wide, behind the gills are 
\ JL. wide, and twists vary fn)m \ to ‘2 turns per inch. The 
frames ilivistrated are arranged with sp(;cial gearing changes 
to run the fallers at a uniforju speed whatiwiu' the draft or 
twist may lx*. 

T}k‘ dimensions of a dandy roving frame are: Tor 
niedium lengUis or drafts: back rollers, i^l in. diam(4er ; 
two liiu's carrier rollers, 1 in. diameter ; and one line carrier 
rollers nean'st th(i front rollers, -f in. diametcT. 3410 front 
rolU'v is 2 in. diameter, 3() flutes per inch, and the front 
pressing roller is 2] in. diametiT, covere^d with indiarubher 
or leatlu'r and weighted by springs or lever and weight. 
3Tie Ic'iigtli of the reach is from 7 to 12 in. 34ie ertud is 
made to carry -i roving hohhins per spindle, the drafts an' 
from 4 to 12, twists vary from 1 to 4 turns per inch, the 
space occupied is 25 by 3 ft., the lift is (1 in., and the 
bobbins are h by 3 in. 

b'or long drafts the baek rollers are 2 in. diameter, the 
carrier rollers nearest the back rollers are. ] J and 1 in. 
res])ectively, the carrier rollers nearest the front rollers 
are ; and :j in. respectiv(4y, the front rollers arc 3 in., the 
front pressing rollers 4 in., and the spindles about „ in- 
diameter. 
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SHORT SP]NNTN(’i M\(' 1 1 1 NMOiV. 

SrivMVHiNti slK)it ri])r(‘S of silk oi^ "ill spn'adiii" n/fichiiu'ry 
IS not llic })ost n]0(l(‘ of dealni" with shorts wIk'd levohu'ss 
of thread irres])e(^ive of histrt^ is rt'quired. fihi-es, 

])Cin" so irre^nilar in len'^th, are dilhcult to draw level, an<l 
thorcd’ore shorts are oftiMi carded and put over uiachiiK’ry 
similar to that used in spinning tiu(‘ c^^tton. The cards, 
howev(‘r, dull the lustre of silk, and in tune it. is (piite 
prohnh](‘ that the ])roeesses called short spinning will •bi' 



discontinued in favour of ^nll iiiachiiKTv. Many hooks 
have been written on the mechanism of fine-cotton 
spinniii" machinery ; it is only nect'ssary here to briefly 
"lance at the processes. 

Mixing. — Th(‘ shorts, of various qualities and shades of 
colpur, are made into a mixin" and stacked in a cool cellar 
for some days before use, in order to condition. They 
are then scutched by means of the machine illustrated in 

F,«. 9;!. • 

Scnfclilng.—Thc silk is placed evenly on lattice feeder 
A, whicli carries 4t to the rollers B. These deliver it to 
the action of the beaters C, which, revolving quickly, beat 
the silk against the grid bars D, thus cleaning the silk 

(lOH) 
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from dust and other impuvities, the dust, etc., falling; 
through the grid on to the floor ot the machine. The 



silk is carried for\^ar(l in a loose fluffy state to the cages 
passing then to the calender rollers F (in the direction 
shown by the arrows), and is made into a lap G. 



Fid. i)5. — Flat card. 


Cardimj . — When complete the lap is taken to the card 
(Figs. 94 and 95) and placed at A, where it is unwound by 
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the revolution of the roller 1^* assisted by the feed roller (’, 
which deliveis the fleece.of silk to the taker-in T. This 
takcr-in bein^ (hovered with coarse witV, jiierces) the silk, 
and carries-it forward to tlu* cylinder J), whicli is the' main 
<^trdin(t cyiiiuh'r. Tlu; teetli e)f the cardin,:^ cylinder sweej) 
th(' silk oMlie tak('r-in and carry it forward to the card in, l; 
Hats V\ I’lie He'i'th on tlu'se fla.l.s ai c srt to face those of 
the main cylimh'r J ), and travcj forward ni the' same 
direx'tion as the surface' of the evlinder, hiit at a, slower 
'^peed. The silk is ihus carried ai^aiiist the teeth of th(' 
fiats, and snstains^i thorough openin^t cardint^. After 
the action of tlc' llats, tin' silk is sh^ditly raised out of the 
teeth of the main cvlmdi'r hy the action of the lancy card 
<1, thus assisting the action of dofler^cyliilder H, which 
takes off the fl('('ce of silk from tlu' cylinder 1). 'The dolfor 
w^orks at a much slowi'i* spi'ed tlian the mam cylinder, and 
hy this further slraitthtc'iis and str<'tch(‘s lh(' hlires as they 
leave the jiin points at d, whence they an; carried on the 
underside of the dolTer to the vihra.tin^^ comb K, which 
<lescrihes a shoi t arc of i] in. v<‘rtical nioveiiK'nt. Hdiis 
comb strips tin; filires from the face of the doffer on its 
down-stroke and clears itself on its up-strok('. The thin 
fleeiH', almost the width of th(; doffer, is j^athc'red to a 
wudth of () or 7 in. and placed into a funnel, throuejh the 
narrow^ ('iid of which it is drawn by the (lalendi'r rollers 
L, carried ipiwards in tin; form of a ribbon or sliver to 
tlie coder AI, and e.oiU'd into the can O. Hdie iiats an' 
stripp(Hl of th('ir impurities hy a brush and comb at P, 
and th(' wires an; always kept sharp by the ^udfiding 
roller at II. 

Drawing . — From the cards llie slivers are taken to Uie 
drawing frame (Figs, db and U7). Six or eight of the 
slivers are drawn from th(' cans A, and pass over the 
timililers H of ttu; back stop motion to the hack rollers C, 
through the carfi(;r rollers I> and F, lo the front drawing 
rollers F, into the coiler G and the can H. Various 
automatic contrivances, electrical and mechanical, are 
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arranged to stop the machin^ when a sliver breaks behind 
the machine or in front, or when .the can H is full of sliver. 
The silk' is drawn through three or four heads of drawing 



I'ranies, with a draft varying from to S, usually di-afting 
in accordance' with the numbt'r of ends up— lc., tlir('(' 
ends up would hav ' a draft (d 3, and I'ight emds up a draft 
of H. 



Fig. ‘J7. — Inipiovi.'d drawing frarnu. 


Sluhhifif/ a ?nl /ra??irs, —Theiie aie used in accordance 

with the tineaiess of the roving rt^epiired, and arc for the' 
purpose of still further elongating and stretching the fibres, 
while in these frames flic silk receives twist, but never in 
the drawing. For coarse counts of yarn it is usual to put 
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the drawing slivers over a shii)bing frame only ; for mtidium 
counts, over slabbing and *iiitermediate frames ; and for 
very fine counts, over slubbing, inttrihediate,, and fine 
roving fraj^es. The slubbing frame received; the sliver in 
^t the back rollers, passes it through the carrier rollers to 
the front (Rawing rollers, and thence to the spindie and 
flyer, which \^ind it on to a larg(‘ tu])e. The intermediate 
and fine frames are built in the same style, but are made 
to receiv(; bobbins instead of sliveVs behind. These frAmes 
are illustrated in Fig. 9S, where A is the slubbi/ig ])obbin, 
two or three of ^ which are ])laced behind each s})indlt‘. 




The ends are guided to the back rollers B, tbrougb the 
c.arrier rollers C, to the front drawing rollcTS 1), wbich 
deliver to spindle and flyer F, eventually winding on to a 
bobbin or tube. 

Silk cannot b(‘ carded at the same spetal and hi the 
same weight as cotton. It is more apt to nib and gather 
electricity, and if too great a speed is attenijded a large 
amount of waste is caused liy the filires flying. A moder- 
ate speed will give tlie l)est n'sults, and if the cylinder 
rufis at about 90 revolutions per minute, the d offer will 
only need to ruti at alxmt (> revolutions per minute. The 
production per card per week is from 200 lb. to 250 lb. with 
such speeds. 
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The drawing frame rollers are about IJ in. diameter. 
Some spinners card the shoft fibres on the breaker and 
finisher card systebi and then continue drawing operations 
througli thf‘topen drawing fwames described, ^or through 
the rotafry gill drawing frames. The latter system gives ^ 
clean^ level, and lustrous tliread. 



CHAPTER. X. 

SPINNING AND FINISHING PIlOGESSFi;. 

Fly spiiDiing . — All classes of silk. Ion" or slioijil:, can Ix' 
spun on mules, riii" frames, cap fi amc.s, or ily(u* franu's, 
if fhe drafiiii" rollers are ma(](;*suit.ahle, a Ion" stroll" silk 
needin^^ a large diameter, and a short weak silk a small 



Fig. — Flyer spinmug frame. 


duimeter of roller. A silk of irregular length is best spun 
on a medium diameter of roller. At one period all long- 
spun yarns were spun on llyer frames and short-spun silks 
on mules, but ring and cap frames are^now largely ado])ted. 
Eigf 99 illustrates the principle of flyer spinning, and Eig. iOO 
shows the machine in work. The roving bobbin A is placed 
on the peg B, one bobbin to each spindle. The end is passed 
between the back rollers C (which revolve slowly), then 

(1G9) 
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Fig. 100,— Flyer spinDing frame. 
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liPINNINO AND|ia5riSHIK(l rilOCE^SJiS. 

3etween the three sets of curriers D, E, F, and reaching 
ihe front rollers G, is dj*awn out to the length requin^d, 
the differences in the s})eed of the hack and frej^nt rollers 
regulating .the draft. Whfin the attenuated end comes 
through the* front roller it is conveyed Jihrough ‘'the top 
l)oard H, ^vrapped round the leg of the flyer J , passed 
through the iwizzle at its lower end, and then wound 
round the bobbin K on the spindle fj. Tins bi#bbin travels 
lip and down the spindle on tbfe lifter plate M, thus allow- 
ing the silk thread to be wound Sksnly by means cA the llyer. 

^Besides winding the thread on to the bobbin, the flyer 
puts twist into the thread by its revolution round th(‘ 
bobbin, one turn of twist for each revolution. If the 
bobbin and llyer travelled at tlu^ same sp'tMl the thread 
would have twist put in, but would not be wound on the 
bobbin ; but the bobbin being loose on its spindle, its 
tendency is to remain stationary, and it is thurid’ore 
“ dragged ” around by the thread. The number of turns 
per inch is regulated by the number of revolutions of the 
flyer and the speed of delivery of the front rollers. If thes(' 
are 1 in. diameter the circumference will be and whilst 
revolving at 40 revolutions per minute will deliver 500 in. 
of yarn per minute. The spindle revolves at bOOO revolu- 
tions per minute, and therefore (KHH) : r>()() gives 12 turns 
per inch. 

In a flyer frame the bobbin runs (piicker the fuller it 
gets, and therefore it is awkward to regulate the drag 
so that the end does not break. Betwi^en the bobbin 
bottom and the lifter plate, paper, leather, or cloth wtashers 
arc placed to regulate the friction. If the bobbin does not 
drag enough, the thread snarls liefore being wound on the 
bobliin, and if it drags too hard the thread breaks. The 
spin is always worst in a fine count \^hen the bobbin is full, 
because the thread is pulled in two by the drag ; and worse 
in a coarse coiMit, when the bobbin is empty, because the 
drag is so little that the thread snarls. 

Cap sriNNiNii. — A cap frame (Fig. 101) can be run at^ 




Fig. 101, — 100 spindle-cap frame. 
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a higher speed than a flyer frame, and this higher speed 
makes a slightly roughej yarn. The difference between 
cap and flyer is in the spindles and cj^ps* whiclj are sta- 
tionary. IJlie cap is a steel tiap-shaped shell placed on the 
spindle, having its inside measurement of, larger ffiameter 
than the b(^l)in head, so that it admits the bobbin when 
it is full of yarn. The rotary portion is a tube fitting 
inside the bobbin, on the spindle, and revolved* by a whorl. 
To put twist into ttie thread, instead of the flyer revolting 
round the bobbin, the cap bobbin rcvolvesround the spindle. 
Tfee cap forms a jmooth surface, round which the thread 
revolves without much friction, and the bottom rim guides 
the thread on to the bobbin. The extra speed of a cap 
over a flyer frame makes it possible to praduce a cheaper 
yarn, and as silk is spun to fine ancf costly counts, cap 
frames are superseding flyet frames very rapidly.* 

King spinning. — A ring-spinning frame is most uf?eful 
for short-fibred silks, because of the possibility of regula- 
ting the tension on the thread by means of the different 
sizes of travellers. Cap-spinning frames are run up to 
9000 revolutions per minute. For long-fibred silks the 
drawing rollers are 4 in. diameh^r, medium fibres need H 
or 82 in. diameter, and short silks to in. diameter. 
Mule spinning is not liked, because the rotatory action 
exerted on the thread when “ on the stretch ” loosens th(‘ 
fibre, and so dulls the lustre, besides causing more loss to 
ta^je place in the later processes of gassing and cleaning. 

Winding . — After spinning, the yarn is ready for folding 
into two-fold or three-fold yarn. In many cases it is wound 
lieforc folding. Winding (Fig. 102) consists of running one 
or more spun threads from the spinning bobbin on to a 
bobbin of large diameter. If only one thread is wound on 
to one bobbin, the only object in thd winding is to ensure 
le^ doffing and creeling in the twisting frame. When 
two or more ends are wound on to one bobbin, the above- 


named object is one reason for the winding, and a further 
^reason is to ensure that the folded and finished yarn 




Fig. 102. — Duubler ^^inder, 
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ties up the thread a^ain. Many spiruiers consider that 
winding thrca threads i'or sewing cords, before twisting, 
makes a more evt^n tliread, inasmuch ^^s^propei; tension 
cah })e put cp each single th«3ad, so preventing oru' strand 
r\ding on the others, which fault 'causes a wealf place, 
hesid(is an imsighlly thn^ad. 

Coppimf. — Auoth(‘i- class of winding is i'{M|uired when the 
single thi'ead is used lor weft. Tlui yarn is tlu;;! onlysjiun 
with a very soft twist, and usually ^vound straight fi-oin 
the spinning hohhin on to a long paper tuhi^ hy rhy of the 
usual cop or pirn winding machines. If a short spun w(d‘t 
IS required, and the spinner hapjiens to spin on mules, 
then the yarn can he sold on th(5 pa])er tubes on which tlu' 
yarn was spun, and rewinding saved. 

Twist tug , — A twisting franui is practi(;ally a spinning 
frame without hack I’olli'rs or carriers, and tlu'refoixi with- 
out draft. It corihists of rollers to draw the yarn froip'the 
spinning or wound bobbins, and tlu'se sanui rolk'rs di^liver 
the yarn to tin; spindles for the purpose of having twist put 
in the thniad. The twist is rtMikoned and put in tlu yarn 
exa(d.ly in the same manner as in sjiiniiing, only twu‘st(*d 
in the op])osit(! direction to the spinning twist. The elTect 
•of twisting is to untwist the single yarn wiiilst twisting a 
two- or three-fold thread, and this laid should b(‘ borne in 
mind if a hard-twist yarn is reipiircd. The yarn should bi^ 
twisted hard in tlie spinning, for the more twist put in tlu' 

folded thread the less remains in the single thread. Yarn 
• . ... . 
loses a little length in twisting x>i’oportionate to its thick- 
ness and the amount of twist, the loss of shrinkage, thus 
varying with every count and degree of twist. 

Jf yarns are twisted after winding, the simplest form of 
machine can be used, as illustrated in Tig. lOM, which is 
a ring doubling or twisting frame. M is the bobbin on to 
wdiich two strands (two single threads) have been wound, 
B the thn‘ad travelling in the direction of the arrows to 
and around rollers 0 and D, thence to the ring and spindle 
the latter of which is propelled by the whorl (f driven 
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I 

})y the cylinder H. If the yarn is not wound before twist- 
ing, it is usual to use a machine which hafj, an automatic 
arrangement for ^topping the spindle whenever the single 
thread breaks behind the rollers or the folded stranci in 
front b^'eaks or snarls.* 

Twisting frames are made with cap, fly, or rjing spindles. 
A flyer frame is best for very coarse, h^avy, and hard- 
twisted yarns, but silk being usually spun into fine counts. 



the ring doubling or twisting frame is very largely used 
on acKJOunt of the speed at which th(^se machines can be 
run. When ring frames are used it is important to haye 
perfectly true and upright spindles, and to sec that the ring 
is true and smooth, and the spindle set exactly in the 
centre of the ring. 'The travellers must be kept in good 
order, and the thread guides set exactly over the top of«the 
spindle so that the yarn makes a perfect cone when re- 
volving. 

Cleaning and gassbig . — Whilst going through all thtf 
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previous proeesses tlio thrtiao lias bceonie Wild, hairy, and 
rough, and^ in many cases show's little nibs which have 
been caused liy the curhng and bri^aking of fib^^^s in thc^ 
drawing processes, by liad ^)r careless dn'ssihg, oi‘ by the 
spinning f;‘am(‘ rollers having -'b(‘cn allowcal to^ becomg 

A 

\ 

Fui. lot. -Cltnuiod and not. cloanod yarns’, 

covered with short fibres of silk “ fiiill',” which in time has 
wrapped itself round the thfcwb All thes(‘ faults have 
now^ to be removed by means of luait — lightccl gas and 
friction. If the thread has been kept free from Huff, and 
is the product of a properly dressed and drawn silk, then 



its defects aiffe chiefly projecting fibres and a gcuieraf hairi- 
ness which can be removed liy passing over a gaslight 
severali^fthies. If it contains other faults, then it must be 
frictioned. An uncleaned yarn is represented in Fig. 101 
at A, and a cleaned and perfect yarn at B. 

The more frlV. from projecting fibres and rough thick 
places a silk can be produced, the iftore valuable it iH^eomes, 

12 





Fin. — f'ia^sing aiul cleaning ma.'innc. 
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because of it*s suioothiiess ‘and coiisoquen^ lustre. The 
lustre on silk is peculiar U) itself, and can only show to 
perfection w^lien every pearl of twist i» fn^e koin fibre, 
'^’he chief methods of cleaniii*^ and gassiu" jtr(i shown in 
«Fi"s. 1 Of), •!()(>, and 107. In tlie former, which gives sic\c‘ 
elevation, A is the bobbin of folded yarn, B the thrc'^ld of 
silk which%L)n«its passa^^e from A to the I'oceivin^^ bobbin 
K is wrapped i*ound the con(‘s C, thus passm^^ through the 
gaslight 1). The* cones are mad%' of steel, and I'evolvi' on 
pins. If the tbn^ad is only 
Imiry, th(‘ silk is ^rapped half 
round the cones so as to 
pass through the gas thre<‘ to 
twelve times in one transition 
of the thr(',ad from A to h'* 

Hut if yarn is nibby as w^ell 
as hairy, tlieiTit is wrapped 
right round the cone, thus 
acub'ly frictioning itself, and 
so thniwung off the nibs at 
th(‘ point of (‘ontact. 9''he 
nibs and fluff travid uj) tlu; 
cone, and so away from tlu' 
thre^ad. The receiving bobbin 
E is propelled by a drum E. 

When a thread breaks, the 
gaslight can be moved away from the position sliown, so 
that the attendant can rewu'ap th(^ thrc'ad on th(i cones 
without burning it ; and the same action whiidi moves 
the light lifts the bobbin E off the drum E, thus prtivrnting 
ahy unnecessary frictioii of the silk on tlie drum. A re- 
verse action takes place when the end is tied up and the 
bobbin placed on the drum, the ligtit being then put into 
po^sition again. The lower the quality of silk the more 
passages through this machine are necessary to cleanse it. 

Eig. 107 show^s a cleaning or frictioning machine, wuth- 
f out any gaslight. A represents the bobbin of folded yarn, 



Fra. 1U7 . — Cleaning frame. 
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iLtl B the thread travellin^^ iii the direction of the arrows 
to the rcceiviii<j[ bobldn E. The thread is wrapped around 
tlie revolv.big runners C, which are fixed on The risin^^ and 
falling bar J}. During the passage of the thread from ,A. 
bo E th^ bar D is oscillated up and down by* the linked 
rods F and the crank disc! G, which in turn is driven from 
the cylinder 11. I'hus the rotary cleaning mnifSin’S C have 
a rapid up-and-dow^n motion for the purpose of still further 
frictioning th(* thread. If necessary, tlfe yarn can be run 
over a gassing frame to remove the fibre not taken off by 
the friction cleaning machine. After cl^xaning, the silk. is 
ready for reeling or for winding on to large bobbins, from 
which it is warped. 

lieelbuf and uuvrplng, — Schappe silk is reeled on a swift 
measuring 49 in. diafneter, and the usual length of a skein 
- 500 metres, or 1025 ft. Spun silks are reeled into 
skeins, and then made up into 5 or 10 lb. bunales m England, 
or 5 kilos, on the Continent, or they are made into warps 
in accordance with the requirements of customers. In 
England the reels are made with swifts of 54 in. diameter, 
and the yarn is cross reeled in skeins of 840 to 5040 yds. 
A skein, in the; strict sense of the word, is 840 yds. in 
length. Both reeling and warping are such well-known 
processes that a detailed description would be useless here, 
but Pig. 108 illustrates the reel. 

Washing. — Many yarns are sold by the spinner in the 
“grey” — i.c. gassed state. In other cases the yarn is 
washed. If washed in the skein the following is a good 
method for the treatment of about 50 lb. of silk. The 
skeing are placed on wood rods, taking care to spread the 
threads out as open as possible, as at A in Pig. 109. These 
rods of silk are then taken to the washhouse and placed 
in a wood vat B conTaining 40 gallons of hot water, into 
which about 0 lb. of best white oil soap has been dis- 
solved. 

It is wise to see that the water is not boiling when the 
silk is just placed in the vat, or the yellow stain caused by 
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D) many time., first droppin^'tfic silk into and then lifting 
it ont of the water. The end C having become partially 
cleansed, the attendants turn this* on the rod so that the 
hitherto unv’^ashed portion of Mie skein K is in the water, 
and then the lifting and lowering motions arc c^gain gone 
through. The att(Tidants take care all the time that the 
threads keep straight, untangled, and free fron-^'oreakages, 
and after about thirty minutes of these constant turnings 
the r6ds are placed close, together at on'e end of the vat, 
and the silk laid on th(‘ top of the rods to allow th(‘ liquor 
to drip out. When this has lieen effectiid the silk is taken 
to a fresh vat with clean water and soap, and the proc'esses 



repeated ; hut in this case the water can ho boiled if it is 
desired to swell the thread and make it bulky. After this 
the water is wrung out of tlie skeins either by hand or 
hydro extractor. The yarn is then taken to a stove and 
hung on rods to dry, and when di*y is ready for condition- 
ing. Taken straiglit from the stove it feels harsh and 
stiff, and is lustreless ; but after being placed in a cool, 
damp room for a few hours, it regains its softhess, pliability, 
and lustre, and is reacly for Inmdling up and delivering to 
customers. Usually only lace yarns and hosiery yarns are 
washed, most other yarns being delivered in hank or warp 
to the dyehouse for dyeing, the dyer generahy washing the 
y yarn off before dyeing. Fig. 1 10 shows operatives engaged 
in washing. 



SPINNING Ayf FINISHING PKOCHSSES. 


I8;i* 



Fu.. 110. — iarn washing. 


Liistreing . — Many yarns, especially aftcir being washed 
or dyed, are much improved m lustre hy passing over 
the machine (illustrated hy Fig. JJJ). This machine is 
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Ek;. Ill, — ImproNod yarn preparing luaeliino. 


consti'ucted to lusti'e y^-ms in the hank, which it performs 
very effectually by stretching the Jiank from centre roller 
'to small roller whilst the top and bottom rollers revolve 
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• . ,J 

the hank rouna and rouite so*that all portion# of the thread 
arc properly frictioned. • 

English counts. — The^Fjnglish counts i)r size, of spun 
sijks arc calculated as foll(^ws: 840 >^Is. we^^hing 1 11>. 
would be 1^, then counts 120’s Would equal 120 sl^ins per 
pound, each skein of 840 yds. longtli. If the' thread 'Con- 
sists of twd%)r 4hree strands— z'.e. two-fold or three-fold— 
the count is still the number of 810 yds. per pound ; thus 
counts 60’s of tw5-fold yarn, expressed 00/2,. means 00 
hanks of 840 yds. per 1 lb., and ro])resents in tjio single- 
th**ead, size 1/120’^. The only exception to this rule is in 
the case of three-fold hosiery;* for instance, a three-*fold 
40’s hosiery yarn is si)un OO’s single, (^(jualling in ordinary 
silk counts three-fold 20’s. 

The following exaniplcs in fabular f Jrm sfiow tlie system 
more clearly : — 
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Tables of twists. — The next series of tables show the 
approximate amount of turns per inch in singles and 
folded yarns for various purposes, assuming that the yarn 
is of good quality, ic. long drafts. Tf a xioorer quality 
yarn is required, the turns jier inch would need hardening, 
esixecially in the single thread of the two-fold weft table. 

All the twdsts, excepting the three-fold sewing- thread 
yarns, are mafie with what is commonly termed right 
twist.” That is, the turns per inch are to the right in the 
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folded yarn, land’ to the /r//*m^he single thread. The 
sewing threads are opposite to this — namely, lep"T in the 
folded yai'ii and^iiuGHT in the sin^de thread. These differ- 
ences can easily he* seen by h^oldin^^ a strand of j^arn l\e- 
tween tjie hands, and noti^un^^ in which direction the pcrle 
of ti^dst appears to point. 
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ScHAPPK COUNTS. — The yarn count of schappe (conti- 
nental spun) silks expresses the number of 500 metre 
hanks to the half-kilogramme (IT lb. English). 


Foldiin 



CRXVTVM XT. 

rTIhlS.Xl’ION OF WASTK ritoDrcTs. 

Having pariicnlansed all the ])i^)c'(^sst‘s tliroki^li wliu'li 
dressed silk, loii" drafts and sliort drafts, are ^nxss('d lo 
c(mvert into yarii^ we hav(‘ now only to follow the course 
of the waste })rodncts of a ^silk spinning est!i])lishment. 
These are: silk noils, tlie ])rodnction of th<* dn^ssin^ 
frame; fly, the very short fibres thrown out in the cards ; 
roller and leather la])s in the*drawin^'' inacTiinery ; roviiiL; 
waste in the roving frames; soft waste in tlie spinning" 
frames ; siiif^les and double waste in winding and' t\v i^J^ni^ ; 
burnt fibre in the ^assini; l^rocess. 



Fid. 112, — Durby doubler .(section). 


Hurnt fibre is sold as waste, and used for artiticial manure 
purposes. 

Itoving waste and soft spinninj^^ waste can be wxa^ihed 
to free it from grease and dirt, and lie then dress(*d or 
carded and combed, so converting it again into drafts or 
sliver and noils. ^ 

Hard single and folded waste can be dressed on hand 
machines, or put through a garnet machine and then 
carded and colnbed. ’ 

The longest kind of roller and leather lap waste can be'^ 
( 187 ; 
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fed into the s|j>reahin^ iiiachiit^ (Converted Into sliver, and 
mixed with tlie lowest quality i’^oing through the machinery, 
putting ope or t^v^ ends up in tlje first headT of the draw- 
ing. The short fib^e can ])e mixed with roving waste and 
dressed or combed. 

T*h(' longest-fibred fly waste is recarded, thus being made 
into a sliver and mixc'd in the drawing* f^^incs. The 
shortest-libred fly can ]k‘ put through the same machinery 
as (Abaust^noil. 



I-’k.. ir^. -~ Derby doubler. 


Null trcatnivut . — Noils are first opened by a scutching 
machine and then carded. The carded slivers are after- 
wards* taken to a Derby doubler. 

Dcrhif (lauhliiKj . — This process is carried oat for the 
purpose of winding a certain number of carded slivers 
together on to a wodden core or drum. From twelve to 
eighty cans of sliver can be‘ placed side by side on either 
side of a slanting tabh^ A, Figs. 112 and 1 Id, and the sliver 
is passed over the spoon levvrs 13, thenc'^ through the 
guide plates C to the wooden drum D. This latter is 
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revolved by mt^ins of fluliBff^c*oUers E, 1^^ ai^l ilie slivers 
all wound into one mass called a lap, and eompi’t'ssed liy 
the pressure' Toller G, ^j^hicli, beiii^ •m^uinteej in slot 
bcarini^s, rises as the slivers on the drum inci ease in 
diameter. •[! a can becomes ^iipty or# an end bn'aks^ 
lietwecn the can and the receiving rollers, the spoon 1 ('vm* is 
arranged to^ir 4 )p and automatically stop the machine, so 
ensuring an equal numlxu- of ends of sliver throughout 
the length of the htj). The laps are lU'xt mounj-ed behind 



a cpmbing machine, which may be of the Noble, Lister, 
or Heilmann type. 

Comhintj . — A comb is for the purpose of removing, from 
thPB silk all nops, dirt, straws, for eliminating hbrf's be- 
low a predetermined length, and delivei’ing the combed 
material in the form of a sliver, Heilmann principle 

is a very good one fo^silk fibres, and is illustrated in Figs, 
lli and 115. The lap is placed at A, and is revolved 
slowly by roll^s under it, the sliver passing to the [iressure 
roller B and thence to the fe<^ grid C. This latter con-^ 



190 ^ILK Ti|BOWINa ilND WASTE^ &ILK SHN>OTG. 

sists of two smooth brass ^into which fit the pioii of ^ 
the overheaa comb D. When the nip B is closed, .the feed 
comb 1) |)eing gifted, the grid n^ves bac^ for a portion of 
sliver ; Ihen the comb D descends, penetrating the sliver> 
Then, the lower,,hinge of,-the nip being opened, the sillc 
'^trav^erstid through tht^ mouth of the nip, which closes and" 
so holds fast a tuft of silk, projecting so thaktfip teeth of the 
comb F on the comb revolving can comb or dress the 
fibres. The short fibres (exhaust noils) G which collect on 
the teeth 'M the comb are removed by a quickly revolving 



Fi(^ 115 — hnj>roved combing machine (Heilmann system). 

brush H, which deyf)sits the combings on to a doffer 
roller J, from which they are stripped as a broad fleece by 
the doffer comb K and drop into the box L. When the tuft 
of silk is sufficiently combed the rollers M are operated in 
such a n;^nner as to lay hold of the combed portion, and 
so draw the other, or uncombed, end of the tuft through 
the revolving teeth o^ the cylinder, which clears the silk, 
as described, for the first end. The combed tuft is 

I ^ i 

delivered to the creeper N, formed into a sliver, and 
delivered to the can P. 

The proportion of combed sliver to combings (exhausts 





